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1.0 INTRODUCTION 

CDM Federal Programs Corporation (CDM Federal) has prepared this Work Plan for Landfill 

Characterization and Remediation for Site H-06-L located on the Hanford North (Wahluke) 

Slope, Washington, for the U.S. Army Corps of Engineers (USACE) Walla Walla District 

under Contract No. DACW68-94-D-0001. Activities described in this Work Plan are being 

conducted as a continuation of investigations initiated by the Westinghouse Hanford Company 

(WHC) in 1990 and 1992 to determine the total extent of buried wastes and potential waste 

types at this site. The Work Plan activities were developed in accordance with the USACE 

Statement of Work (SOW) dated February 7, 1994 and subsequent modifications . 

This Work Plan is organized into five sections. Introduction and site background are 

presented in Section 10. Previous investigation results and initial evaluation are described in 

Section 2.0. The proposed approach to site characterization and remediation is outlined in 

Section 3.0. Section 4.0 comprises the Field Sampling Plan (FSP) for this project. The FSP 

includes discussion of sampling procedures, analytical methods, equipment decontamination, 

Quality Assurance/Quality Control (QA/QC), and Investigation Derived Waste (IDW) 

procedures. Section 5.0 contains references cited. 

Appendices to this Work Plan include a Quality Assurance Project Plan (QAPjP) and a Site 

Safety and Health Plan (SSHP), analytical results from previous investigation, field forms, 

and Standard Operating Procedures (SOPs). A description of the purpose and content of the 

QAPjP and SSHP is presented later in Section 1.0. 

I.I BACKGROUND 

The H-06-L Landfill Site is one of several former military sites on the Hanford North Slope 

which must be investigated for possible environmental hazards prior to excising the property 

from U. S. Department of Energy (DOE) control. A variety of remedial alternatives for the 

North Slope were presented in an expedited response action (ERA) proposal developed by 
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DOE (1993). This ERA proposal describes each of the North Slope sites and identifies a 

preferred alternative which utilizes the "observational approach" (i.e. concurrent 

characterization and remedintion). The Washington State Department of Ecology, lead 

regulatory agency for the North Slope ERA, concurred with the preferred alternative and 

provided formal approval in an Action Memorandum (1994). This action supports Milestone 

M-16-82 of the Hanford Tri-Party Agreement (TPA) between DOE, EPA, and the Stat<? of 

Washington. Milestone M-15-82 describes expedited response for the Hanford North Slope 

with project completion by October 1994. 

The work proposed in this Work Plan constitutes the second step in implementation of the 

remedial alternative approved by the State. The first step of the remedy, minimization of 

physical hazards, is essentiallJ complete. Data generated during the current effort will help 

define the scope of work necessary to characterize, and if required, remediate the remaining 

Hanford North Slope Landfills, to complete the remedy. 

1.2 APPLICABLE OR RELEVANT AND APPROPRIATE REOUffiEMENTS 

This site characterization and remediation will be conducted in accordance with the following 

Applicable or Relevant and Appropriate Requirements (ARARs): 

• 40 CFR 300, Subpart E; 
• 40 CFR 61, Subpart M; 
• 40 CFR 262-263; 
• 49 CFR 100-177; 
• The Hanford Federal Facility Agreement and Consent Order (Part 3, Article 

XIII, Section 38); 
• The Comprehensive Environmental Response, Compensation, and Liability Act 

of 1980 (CERCLA); 
• The State of Washington Model Toxics Control Act (MTCA, Chapter 173-340 

WAC); 
• The State of Washington Dangerous Waste Regulation (Chapter 173-303 

WAC). 

1-2 
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1.3 OBJECTIVES AND SCOPE 

The objectives of this investigation are to determine if any hazardous materials are present in 

disposal cells at the H-06-L Landfill, and if so, to characterize and segregate these materials 

for proper disposal. Accomplishment of these objectives will reduce future risks to human 

health and the environment and provide data to plan the level of characterization and 

remediation necessary at other North Slope sites. These objectives will be accomplished 

through the excavation of buried wastes, segregation of potentially hazardous materials us.ing 

visual evidence and field screening techniques, and laboratory analyses of debris and soil 

samples. The scope of the investigation includes all wastes in areas of H-06-L previously 

defined as anomalous through geophysical surveys and field reconnaissance (WHC, 1990, 

1992). In addition, further geophysical investigations will be conducted to the north, south, 

and between H-06-L areas previously surveyed to identify other anomalies if present. Any 

newly-identified anomalies will also be excavated and suspected hazardous materials will be 

segregated and sampled. 

1.4 SITE LOCATION, DESCRIPTION, AND HISTORY 

The H-06-L site is located in Grant County, Washington, in Section 34 of Township 15 

North, Range 27 East (Figure 1-1). The site is divided into east and west areas by the White 

Bluffs Wasteway and unimproved road that intersects with State Highway 24 approximately 

300 feet south of the site (Figure 1-2). The H-06-L Landfill Site (including both east and 

west portions) is about 20 acres in size containing approximately 8 acres of burial trenches 

and has an average elevation of about 680 feet above sea level (USGS 1986). 

The H-06-L site is located in an area known as the North Slope of the Hanford Reservation. 

The North Slope consists of approximately 140 square miles of land north of the Columbia 

River across from the active area of the Hanford Reservation. The North Slope was 

homesteaded from the late 1800s until the government took control of this area in the early 

1940s. Prior to government control of the North Slope, homesteaders used the land primarily 

1-3 
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for grazing sheep and cattle and growing row crops and orchards. Wheat was grown on high 

ground away from the river. Grazing took place on land too arid or too distant from water 

for crops. 

Additional land acquisitions took place in the 1950s for construction of the Nike Missile Air 

Defense System and anti-aircraft emplacements as well as to increase the buffer zone f!om 

the public lands and the production areas of the reservation. A total of seven antiaircraft gun 

emplacements and three Nike missile positions were located on the North Slope. These 

military sites were closed down in the early 1960s. Many of the military buildings were 

considered a potential hazard to the public and were torn down or decommissioned in the 

mid-1970s. Evidence remains of the existence of many of these buildings. The area has not 

had any active military installations on it since this period; however, the area has been used 

for military training maneuvers. 

There are at least 10 landfills (including H-06-L East and West) associated with the former 

military installations on the North Slope. The specific contents of the military landfills are 

unknown. It is probable, based on debris scattered on the surface, that domestic trash and 

demolition debris were disposed of at these sites. It is possible that the missile sites may 

have contributed small quantities of hazardous constituents. Operational information indicates 

JET fuel, inhibited red-fuming nitric acid (IRFNA), aniline, hydrazine, and trichloroethylene 

were used in support of missile operations. Interviews with former military personnel 

assigned to the area indicate that these substances were used conservatively and were not 

normally available in large quantities (i.e., were unlikely to be disposed in the landfills). 

Limited vehicle maintenance activities may have contributed used motor oil to the landfills. 

Demolition wastes likely include asbestos-based materials such as transite (WHC 1990). 

With the recent change in mission at Hanford from plutonium production to environmental 

cleanup, attention has been given to releasing relatively clean tracts of land for other uses. 

Since 1975, the area has been permitted to the Washington Department of Wildlife and the 

U.S. Fish and Wildlife Service. Some areas have been open to the public. Certain areas 
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included in the wildlife management area have been opened for cattle grazing to ranchers who 

obtain grazing agreements. Some areas are currently being grazed. The eastern portion of 

the land contains a wasteway (bisecting the H-06-L site) used to rid local farms of runoff. 

1.5 PROJECT AND ACTIVITIES AND DELIVERABLES 

The H-06-L Landfill Characti�rization and Remediation scope of work was developed from 

the USACE SOW (February 1994), and includes the preparation of planning documents, 

implementation of the field pwgram, preparation of data reports, and quality assurance 

activities. The following sect;,ons summarize these activities. Table 1-1 presents a schedule 

of activities and deliverables. CDM Federal will provide one unbound, reproducible copy 

plus four bound copies of eac/1 deliverable. Additionally a copy of text and tables included in 

each deliverable will be submitted on floppy disk in WP 5.2 format. 

LS.I PLANNING DOCUMENTS 

The planning documents for the Landfill Characterization Site include a Work Plan, Site 

Safety and Health Plan (SSHP) and Quality Assurance Project Plan (QAPjP). A summary of 

the information presented in each of the documents is presented in the following paragraphs. 

1.5.1.1 Work Plan 

This Work Plan includes a description of the site location, a history of the site and extent of 

the problem, and the overall project objectives. The Work Plan also describes the technical 

approach to characterization and remediation, as well as the samples to be collected and the 

type of analyses to be performed. 

1-7 



TABLE 1-1 

SCHEDULE OF ACTIVITIES AND DELIVERABLES 

DESCRIPTION DATE I 

Start Work Plan, SSHP, AND QAPP Plan 21 Feb 94 

Submit Draft Plans 14 Mar 94 

Review Meeting 29 Mar 94 

Submit Revised Plans 08 Apr 94 c:::J 
;i; 

Mobilize/Begin Trenching Activities 18 Apr 94 l 

-� 
-

-- End Trenching Activities/Demobilize 29 Apr 94 5--. 

Submit Draft Findings and Supplemental Work Plan 23 May 94 

Submit Final Report 17 Jun 94 

LR HNFD OOI/FSP-WP.TXT/0040794/PK:ts 1-8 
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1.5.1.2 Quality Assurance Project Plan 

The Quality Assurance Project Plan (QAPjP) describes CDM Federal's QNQC objectives and 

protocols. Specifically, the QAPjP includes project organization and responsibilities; 

document control procedures; quality assurance objectives for measurement data; a summary 

of proposed sampling activities and procedures; sample custody requirements; equipment 

operation, maintenance, calibration, and standardization procedures; analytical procedures; 

data quality management guidelines; required QA/QC samples; and quality assurance 

oversight activities. 

1.5.1.3 Site Safety and Health Plan 

The Site Safety and Health Plan (SSHP) includes the following: 

• Description of known hazards and risks associated with the site and with each 
activity conducted; 

• Qualifications and personnel responsible for site safety and public health 
protection; 

• Delineation of work areas, levels of personnel protection, procedure for site 
access, and decontamination procedures for personnel and equipment; and 

• Health and safety work precautions, accident prevention, first aid, and 
emergency response procedures. 

1.5.2 FIELD ACTIVITIES 

The field program will involve the performance of several tasks related to the characterization 

and remediation of the H-06-L landfill. CDM Federal will provide trained personnel for the 

field program including: one geologist for site management, one hazardous waste specialist 

for sampling, at least one geophysicist (subcontractor) with equipment to survey areas to be 

excavated for drums and other metal objects, and a heavy equipment operator and two 
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laborers. Training requirements for field staff are outlined in the SSHP. The details of the 

field program are presented in Sections 3.0 and 4.0. A list of the field tasks to be 

accomplished is provided below. 

• Mobilization of field program. 

• Geophysical investigations. 

• Excavation/trenching. 

• Waste screening and segregation. 

• Subsurface soil and debris sampling. 

• Demobilization of field program . 

1.5.3 CDM FEDERAL DELIVERABLES 

The reports to be generated as a part of this landfill characterization and remediation study 

include Daily Quality Control Reports (DQCRs), and a Technical Report 

1.5.3.1 Daily Quality Control Reports 

DQCRs will be generated daily during field activities and submitted at the end of each week 

to the USACE. The DQCRs will include the subcontractors and equipment on site; work 

performed (including samples collected and shipped); quality control activities; health and 

safety levels and activities; problems encountered and corrective action measures taken; and 

anticipated activities for the next day. A copy of the DQCR form is included in Appendix D. 

1.5.3.2 Technical Report 

Upon completion of the field work and receipt of all analytical results, CDM Federal will 

prepare the Draft Technical Report. The Draft Technical Report will be submitted to the 

USACE approximately 24 days after demobilization from the field. The Draft Technical 

Report will specifically contain the following information: 

1-10 
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• A brief narrative which summarizes the site location, history, and objectives of the 
landfill characterization and remediation. 

• Field activities performed including sampling techniques. 

• A description of the numbers and types of samples collected, including the dates of 

collection. Included with this will be a table which lists the sample numbers and any 
corresponding laborat,Jry numbers required to identify analytical results for each 
sample. The table win also describe which samples are field QA/QC samples. -

• 

• 

• 

A map showing the limits of excavated areas, location of all samples collected, and 
limits of geophysical surveys. The information presented on this map will not be 
surveyed to confirm exact locations but will be plotted in the field with respect to site 
features. 

An inventory of all regulated and non-regulated wastes removed from landfill disposal 
cells. 

A brief discussion of a;.1 sample analysis results. This will include a listing of the 
potential contaminants detected in each subsurface soil sample and the range of 

concentrations detected. 

• The analytical data package from the laboratory will include detection limits for all 
analytes, dilution factors, and appropriate data flags; laboratory QC results including 
instrument blanks, method blanks, surrogate spike samples, matrix spike samples, 
laboratory duplicates and/or matrix spike duplicates pairs; and completed chain-of
custody forms showing sample shipment and sample preservation. 

• Discussion of any conclusions and recommendations. 

• An appendix containing copies of all daily QC reports. 

Following receipt of comments from Walla Walla USACE and other agencies, COM Federal 

will incorporate the comments into the draft report and submit a final technical report. 

1.5.4 QUALITY ASSURANCE 

All work performed on this project will be in accordance with CDM Federal QA requirements 

as described in the QAPjP and in the COM Federal QA Manual (1993). This Work Plan has 

been reviewed by the project QA Coordinator, who will also maintain QA oversight for the 
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duration of the project. The following deliverables produced during this investigation will be 

subject to technical and QA review by CDM Federal technical and QA specialists: 

• Draft and Final Work Plan (including QAPjP) 

• Draft and Final Technical Report 

All documents developed during this project will be under the control of the CDM Federal 

project manager who will maintain the project files in the CDM Federal Richland office. 

CDM Federal policy requires that the QA Director determine when a project requires a 

system or performance QA audit. None are currently anticipated for this project. Additional 

information regarding QA requirements for this characterization and remediation project are 

presented in the QAPjP. 

1-12 
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2.0 INITIAL EVALUATION 

This section presents the results of previous investigations and synthesizes the information to 

arrive at an initial evaluation (conceptual model) of site conditions. The information was 

used to develop the Work Plan Rationale (sampling approach) described in Section 3.0 and 

sampling procedures (Section 4.0). 

2.1 SUMMARY OF PREVIOUS INVESTIGATIONS 

The results of two previous investigations were obtained from three documents: 

• WHC, 1990, North Slope Investigation Report, WHC-EP-0359, Westinghouse 

Hanford Company, Richland, Washington. 

• WHC, 1992, Geophysical Surveys of Military Landfills Located on Hanford' s 
Wahluke (North) Slope, WHC-SD-EN-ER-001, Rev. 0, Westinghouse 

Hanford Company, Richland, Washington. 

• USDOE, 1994, North Slope Expedited Response Action Proposal, (DOE/RL-93-
47,Rev 0), United States Department of Energy, Richland, Washington. 

The two previous investigations were conducted at the H-06-L Landfill Site by WHC. The 

first, conducted in 1990, involved an investigation of the North Slope area to assess potential 

health, safety, and environmental concerns raised by the DOE, the Washington Department of 

Ecology, and the public. The second investigation was conducted in 1992, also by WHC, and 

involved performing geophysical and subsurface soil sampling investigations. The following 

paragraphs summarize the work performed. 

2.1.1 1990 NORTH SLOPE INVESTIGATION 

In 1990, WHC conducted an investigation of the North Slope area. As a result of this 

investigation thirty-nine sites posing potential hazards were identified on the North Slope. 

These sites were associated with either military or homesteading activities. Ten of the thirty-
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nine sites identified from this investigation are landfills associated with the former military 

installations on the North Slope including the Nike/antiaircraft H-06-L Landfill. 

Reconnaissance of the H-06-L Landfill Site indicated apparent soil disturbance and surface 

debris including paint cans, construction materials, asbestos-based materials (transite), and an 

asbestos brake pad. 

2.1.2 1992 NORTH SLOPE INVESTIGATION 

Geophysical surveys were conducted at three sites (PSN-04, H-06-L and H-83-L) on the 

Hanford North Slope from July 27 through August 4, 1992 (Figure 1-1). The purpose of the 

geophysical surveys was to characterize waste disposal practices at the three sites and to 

locate areas requiring further environmental investigation. To meet these objectives, magnetic 

and electromagnetic induction surveys were conducted in two areas totaling 20.9 acres at site 

H-06-L (Figures 2-la and 2-lb). The survey areas were determined based on surface 

characteristics such as stressed vegetation, subsidence, and surface and partially buried debris. 

Interpretation of geophysical data from the geophysical surveys allowed the anomalies 

(disposal areas) to be grouped into several categories as follows: 

• Trenches - Longest dimensions exceeding approximately 50 ft. 

• Large pits - Dimensions exceeding approximately 20 ft. x 20 ft. 

• Small pits - Dimensions ranging from about 5 ft. x 5 ft. to 20 ft. 
X 20 ft. 

The results of these surveys are documented in WHC 1992 and summarized in Table 2-1. 

Areas where geophysical surveys indicated disposal sites were staked and marked. The 

surface of these areas were evaluated for signs of subsidence, stressed vegetation and presence 

of partially buried debris. Subsurface soil sampling locations were selected as close as 
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TABLE 2-1 

INTERPRETATIONS OF GEOPHYSICAL DATA FROM H-06-L SITE 

(SUMMARIZED FROM WHC 1992) 

H-06-L East A-1 Near-surface metallic debris (>3 ft?) 

A-2 

A-3 

A-4 

A-5 

A-6 

A-7 

A-8 

A-9 

A-10 

A-11 

A-12 

A-13 

A-14 

A-15 

Near-surface metallic debris (>3 ft?) 

Near-surface metallic debris 

Near-surface metallic debris (small quantity?) 

Near-surface metallic debris (small quantity?) 

Large (15 ft x 60 ft) trench containing buried metallic and 
non-metallic debris 

Near-surface metallic debris 

Near-surface metallic debris 

Partially buried liquid-bearing paint cans 

Near-surface metallic debris, (small quantity?) 

Large trench containing buried metallic and non-metallic 
debris (may extend up to 175 ft north of mapped area and 
south to include A-10 and A-7). 

Large (15 ft x 40 ft) trench containing buried metallic and 
non-metallic debris 

Single metallic object or small pit 

Near-surface metallic debris 

Single metallic object or small pit, not shown on map 

H-06-L A-1 Large pit containing buried metallic debris, some at surface. 
West 

A-2 

A-3 

A-4 

A-5 

Trench containing metallic and non-metallic debris; 
predominantly non-metallic; evidence of subsidence; stressed 
vegetation 

Small buried metallic object 

Large pit containing buried metallic debris, some at surface 

Trench with significant amounts of near-surface metallic 
debris, some metallic debris exposed. 
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TABLE 2-1 (Continued) 

INTERPRETATIONS OF GEOPHYSICAL DATA FROM H-06-L SITE 

(SUMMARIZED FORM WHC 1992) 

H-06-L A-6 
West 

A-7 
(Continued) 

A-8 

A-9 

A-10 

A-11 

A-12 

A-13 

A-14 

A-15 

A-16 

A-17 

A-18 

A-19 

A-20 

A-21 

A-22 

Small pit containing metallic debris, some at surface 

Trench with metalli c and non-metallic debris 

Small pit containing metallic debris, some at surface 

Small buried metallic object 

Small pit containing metallic debris 

Small pit containing metallic debris 

Large pit with minor metallic and significant non-metallic 
debris 

Large pit with minor metallic and significant non-metallic 

debris 

Small buried metallic object 

Small pit containing metallic debris 

Trench containing significant amounts of near-surface 

metallic debris 

Large pit containing near-surface metallic debris 

Small buried metallic object 

Trench with weak magnetic/EM-31 signal; stressed 

vegetation; slight subsidence; significant non-metallic debris? 

(> 4 ft.?) 

Small pit containing metallic debris 

Small buried metallic object 

Small buried metallic object 

* Locations of individual anomalies are presented on Figure 2-2. 
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Figure 2-2 
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possible to the center of the more significant anomalies and near areas of subsidence or 

stressed vegetation. 

A hollow-stem auger rig was used to obtain the subsurface soil samples. Cuttings from the 

auger were screened for organic vapors at 2-ft intervals using an organic vapor monitor 

(OVM). Debris associated with the cuttings included wood, metal drums and cans, an_d 

transite. 

Field screening was used to determine the scope of sampling at each location. Screening 

samples were taken at approximately the 6- and 10-ft levels (bottom of the landfill was 

estimated to be 9 to 11 ft). At least one sample was collected from each anomaly drilled for 

analysis at an offsite laboratory. 

Field screening analysis included pH, heavy metals, and volatile organic compounds 

depending on sample characteristics (i.e., color and OVM readings). Offsite laboratory 

analysis included volatiles and semi-volatiles; pesticide/herbicide, polychlorinated biphenyls 

(PCB); inductively coupled plasma (ICP) and atomic absorption (AA) analyses for metals 

(including mercury); anions, chromium VI, total petroleum hydrocarbons, and total activity 

analysis. A total of 36 samples from 45 augering locations were taken from the three 

landfills for analysis at offsite laboratories (see Appendix C for results). This included six 

samples from Nike position H-83-L, sixteen from Nike position H-06-L, eight from anti

aircraft position PSN-04, and six quality assurance/quality control (QA/QC) samples. A total 

of 90 field screening samples were taken during this effort (two per auger boring). Samples 

collected during this investigation indicated no hazardous materials present at the landfill 

other than non-friable asbestos-containing building materials. 

2.2 CONCEPTUAL MODEL 

Site investigations and sampling (WHC 1992) supported the conclusions reached earlier 

(WHC 1990) based on records review and interviews that little or no hazardous material was 
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disposed in the H-06-L site. Primary constituents in the disposal trenches and pits are 

probably con ·0uction debris, residential and office trash, scrap metal, paint and oil cans, and 

other non-hazardous materials. Some construction materials disposed at the site contained 

asbestos (e.g., transite); however, it is expected that this asbestos-containing material is almost 

exclusively non-friable and therefore, non-regulated. Some minor quantities of liquid paints, 

oils, or solvents may have been disposed also. Most of these fluids are expected to ha�e been 

absorbed by landfill debris and soils and may be significantly degraded. A neutralization pit 

for acids from the Nike site has never been identified. This pit may be located during 

excavation. There is a small potential for ordnance (small arms or anti-aircraft artillery 

� ammunition duds) to be present in the landfills. 

i:'.:t 
CO' . c·.....i Wastes are present in small to large pits, elongate trenches, and possibly in small isolated 

'Nf"l 

� burial locations. Cover materials are expected to range from 0 to 5 ft thick with maximum 

depth of burial anticipated to be about 9-11 ft. The largest known disposal feature is anomaly 

A-11 in H-06-L East. This disposal trench may be as long as 325 ft. 

There is no evidence for disposal at H-06-L of large quantities of liquid wastes. Therefore it 

is assumed that subsurface migration of waste constituents has been minimal. During the 

investigation, disposal features will be excavated until all stained and suspect contaminated 

materials have been removed, subject to the limitations of the excavation equipment. If 

contamination continues beyond the depth which on-site equipment can excavate, the depth 

reached will be documented and additional investigation postponed pending analytical 

laboratory results from samples collected at that depth. 
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3.0 WORK PLAN RA TIO NALE 

Design of the sampling approach is driven by waste types, site conditions and the goals and 

objectives of the project. These aspects of the H-06-L site characterization and remediation 

were presented in previous sections. This section synthesis the information presented to 

arrive at a sound approach to achieve project goals and objectives. 

3.1 COMPLETE DELINEATION OF BURIAL SITES 

In order to provide the greatest reduction in potential risks posed by buried wastes at the H-

06-L Site, and to ensure that data collected are representative of the entire site, it will be 

necessary to complete the delineation of burial sites. Fifteen individual burial sites (as 

interpreted from geophysical anomalies) have been identified at H-06-L East. Twenty-two 

sites have been identified at H-06-L West. Based on the location and orientation of these 

anomalies (Fig 2-1 and 2-2), and on conditions observed in the field (disturbed earth, stressed 

vegetation), it has been determined that additional geophysical studies are warranted north of 

H-06-L East, south of H-06-L West, and between these two previously surveyed areas. 

Survey methods will be based on techniques and procedures employed in the earlier study 

(WHC 1992). Details of the proposed survey are presented in Section 4.0. 

3.2 EXCAVATION AND SEGREGATION OF WASTES 

Previous investigations collected subsurface soil and debris samples from borings drilled into 

areas of geophysical anomalies. While data generated from these studies suggested that 

contamination by hazardous materials was not present, samples represented a very small 

portion of the waste in a few selected anomalies. In order to evaluate the presence or 

absence of hazardous material contamination with the greatest degree of confidence, each 

anomaly will be excavated in its entirety. Waste materials considered to contain hazardous 

constituents will be physically segregated based on visual evidence and field screening 

techniques. The locations of previously documented anomalies will be staked by USACE 
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prior to commencement of work. Geophysical instruments will be used to confirm the lateral 

extent of buried debris prior to excavation. 

3.3 SUBSURFACE SOIL AND DEBRIS SAMPLING 

Potentially hazardous materials segregated from non-regulated wastes will be sampled to 

determine what hazardous constituents (if any) are present and at what concentrations. These 

data will allow for proper disposition of hazardous and non-hazardous materials and will 

support decisions regarding the types and level of characterization and remediation activities 

warranted at other Hanford North Slope former military sites. 

Waste materials determined to be non-regulated based on the field screening and laboratory 

analytical data will be returned to the excavation. Finer-grained material (if originally 

present) will be returned as a cap and will be compacted with excavation equipment. Non

regulated materials to be returned to the excavations will include non-friable asbestos

containing materials, if present. 

Any friable asbestos identified during excavation will be handled on a contingency basis by 

another USACE contractor. Procedures for friable asbestos handling, packaging, and 

disposal will be developed in a separate field planning document. 

Similarly, any ordnance observed during site characterization will be the responsibility of the 

USACE Ordnance Specialist onsite during excavation. Ordnance handling and disposal will 

be addressed in a separate ordnance plan developed for the project by the USACE. 
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4.0 FIELD SAMPLING PLAN 

The FSP presents a description of the activities or tasks, and procedures which will be 

employed to accomplish project objectives in a safe and efficient manner. This section is 

divided into four main topics, Section 4.1. Field Activities, describes the site operations and 

surveys which are necessary precursors or adjuncts to excavation of the landfill waste �ells. 

Section 4.2, Geophysical Surveys, describes methods and protocols to be used in the conduct 

and reporting of geophysical surveys to locate any unidentified burial sites and to confirm the 

limits of known anomalies. Section 4.3, Waste Excavation, presents procedures to be used 

for excavation and site restoration. Section 4.4, Field Sampling, outlines the procedures and 

protocols to be used in sampling and analysis of subsurface soil and debris. 

Appendix E contains the following CDM Federal Standard Operating Procedures (SOPs): 

1-2 Sample Custody 

1-4 Subsurface Soil Sampling 

2-5 Packing and Shipping of Environmental Samples 

4-1 Field Logbook Content and Control 

5-1 Control of Measurement and Test Equipment 

The procedures presented in this section provide additional site-specific detail which may not 

be discussed in the SOPs. The site-specific procedures described below will be followed 

during this investigation. For additional information, refer to the SOPs. 

4.1 FIELD ACTIVITIES 

The paragraphs below discuss various surveys, clearances, and other activities conducted in 

support of the H-06-L landfill characterization and remediation. 
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4.1.1 UTILITY CLEARANCES 

Utility clearances will be obtained by CDM Federal from the appropriate utility companies 

before performing any excavation. Proposed excavation locations will be evaluated by utility 

company representatives to ensure that no underground utilities exist. If underground utilities 

are present, proposed excavation locations in question may need to be relocated to avoi� the 

utility. 

4.1.2 UNEXPLODED ORDNANCE ASSESSMENT 

The potential for excavation ·:o expose munitions has been stated by the USACE to be 

minimal. A representative of USACE, experienced and qualified for explosive identification, 

will clear all areas prior to excavation activities and will evaluate any potential ordnance 

materials discovered during excavations. The USACE ordnance specialists will operate 

according to a separate ordnance plan prepared for this project. 

4.1.3 RADIOLOGICAL SURVEY 

A radiological survey of the H-06-L landfill site was conducted on March 19 and 20, 1994 by 

WHC. The survey was conducted using the Mobile Surface Contamination Monitor II 

(MSCM-II or "Rad Rover") for automated recording of gross beta/gamma radiation levels at 

or near six inched from the surface soil. The MSCM-II is equipped with instrumentation 

which used global positioning systems (GPS) to provide location control. 

Preliminary results from the radiological survey indicate no evidence of surface or subsurface 

contamination. Data originally obtained with the MSCM-II suggested elevated 

radiation/contamination at 24 points within H-06-L west and 12 points within H-06-L east. 

More detailed surveys of these suspect locations utilizing hand-held instrumentation showed 

no evidence of contamination. 
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CDM Federal will provide instrumentation and trained personnel for radiological screening 

during the current characterization and remediation project. Information on radiological 

screening is provided in the SSHP (Appendix B). 

4.1.4 FLORA AND FAUNA SURVEY 

A flora and fauna survey has been conducted in each area where ground disturbance will 

likely occur. A follow-up survey was also conducted to evaluate seasonal changes in faunal 

populations and differences in evidence of floral species present. Data from these surveys 

will be used to assure impacts to potential endangered or threatened environmental species 

and wildlife will be minimized. 

4.1.5 CULTURAL RESOURCES 

A cultural resource review of the waste sites on the North Slope, including H-06-L, was 

performed in August 1993. All but five of the identified waste sites were considered 

insignificant. The five significant sites; the Homestead, Stock Tanlc, Overlook, 12-3, and 

Wagon Road Cisterns are considered to be significant because they provide information about 

early Euro-American activities on the Hanford Site. Because excavation will occur in 

previously disturbed areas, there is little chance of encountering Indian tribal cultural 

materials. During the conduct of this characterization and remediation, work will be halted in 

the event Indian tribal cultural resources are discovered. The USACE will be consulted 

before work resumes at any location where suspected Indian cultural resources are discovered. 

Federal law prohibits the unauthorized removal of cultural artifacts from federally controlled 

lands. 

4.2 GEOPHYSICAL SURVEYS 

The general approach for the delineation of landfill cells at the H-06-L site will be to identify 

areas of anomalous geophysical response indicative of buried objects and disturbed soils. 
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Three geophysical techniques have been selected for this survey, electromagnetic profiling 

(EM), magnetics (MAG) and ground penetrating radar (GPR). These techniques have been 

selected to provide information on the presence of buried metal, changes in soil conductivity 

and buried objects. Both the EM and MAG can identify buried krrous metal which might be 

found in the landfill. In addition, the EM can also detect changes in soil conductivity which 

might indicate the presence of non-ferrous metal or other materials expected to be pres�nt in 

the landfill. GPR provides information on the refinement of anomaly boundaries and the 

location of metallic and non-metallic buried objects. The combination of the three techniques 

has proven to provide a higher degree of confidence in the interpretation of the individual 

data sets and in the survey as a whole. In addition, the Fisher M-Scope pipe and cable 

locator will be used to identify shallow metal objects to fine-tune the interpretation of the 

presence of landfill material. 

Geophysical data will be collected along parallel survey transects to identify and map areas of 

anomalous geophysical response. These areas will be marked in the field and their locations 

recorded on hand-drawn field maps. The maps will be available on a quick turnaround basis 

to direct subsequent trenching operations. Upon completion of the geophysical survey, the 

results of the geophysical survey will be presented in the technical report and will include 

maps showing the locations of identified anomalies and text describing an interpretation of the 

subsurface conditions at the anomaly locations. The report will also include a description of 

geophysical methods and field procedures used. 

4.2.1 GEOPHYSICAL EQUIPMENT 

The MAG system consists of two EG&G Geometrics, Inc. Model G-856 proton precession 

gradient magnetometers. The field instrument, which is carried along the survey transects, 

has enhanced memory and is capable of storing nearly 10,000 measurements in memory. The 

second magnetometer is placed in a fixed location and is used to monitor naturally occurring 

variations in the earth's magnetic field. 
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The EM system consists of a Geonics Limited Model EM31-D terrain conductivity meter 

connected to both a digital data logger and a two-channel chart recorder. The analog chart 

recorder output allows the geophysicist to continuously monitor the EM response while 

walking along the survey transects. This method of EM data collection has the advantage of 

facilitating rapid recognition of areas of anomalous response that may require an extension of 

the survey area or additional, more closely spaced survey transects. Moreover, becaus� there 

is no computer processing of the analog data, preliminary EM anomaly maps can be quickly 

prepared. The digital data is returned to the office for processing and computer contouring. 

A second electromagnetic detector, the Fisher Research Laboratory model TW-6 M-Scope 

pipe and cable locator, will also be used during this investigation. This unit does not have a 

recording function, but it produces an audible signal when held within approximately 4 feet of 

metal objects. It is useful for quickly delineating areas of shallow buried metal. 

A Geophysical Survey System, Inc. (GSSI), Model SIR-8 ground penetrating radar with a 500 

megahertz (MHz) and 300 or 120 MHz antenna may also be used. Under favorable 

conditions, GPR can be used to image buried objects, excavation boundaries, and areas of 

disturbed soils. GPR uses radar technology to generate a continuous high resolution profile of 

the subsurface by reflecting radar signals off boundaries between media having different 

electrical properties, such as sand and wood. The depth of penetration of the GPR signal 

depends on the soil conductivity; in sandy soils this can be as deep as 10 feet or more, in 

moist, clayey soils this can be 3 to 5 feet or less. 

4.2.2 DAT A QUALITY OBJECTIVES 

The data quality objectives of the geophysical survey is to acquire data of sufficient quality to 

satisfy the survey objectives, i.e., to delineate landfill cell boundaries at the site. Although 

data quality is generally site specific, quality assurance steps have been incorporated into the 

data collection procedures to minimize the possibility that equipment malfunction and/or 

operation error affect data quality and impair the survey objectives. These steps, generally 
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involving equipment functional checks, rigorous calibration procedures, and data repeatability 

checks, are outlined in the survey procedures section. 

4.2.3 SURVEY PROCEDURES 

Geophysical surveys will be conducted at three areas. The first is an approximately 100- by 

2,000-foot southern extension of the previously surveyed (WHC 1992) portion of Landfill H-

06-L, west of the concrete wasteway. The second area is an approximately 100- by 300-foot 

northern extension of the pre,,iously surveyed whc 1992 portion of Landfill H-06-L, east of 

the wasteway. The third aret is an approximately 400- by 500-foot area between the two 

previously surveyed portions of Landfill H-06-L, and is dissected by the concrete wasteway. 

The surveys will include verifying the locations of previously identified anomalies in 

conjunction with work at the .1bove unsurveyed areas. 

A 20-foot grid pattern will be established in the survey areas using a survey transit and 

fiberglass tape measure. The grid spacing was chosen to provide the necessary detail for the 

survey and to match the grid spacing of previous surveys. The grid points will be labeled and 

marked by combination of wooden survey lath and PVC pin flags. The survey transects will 

be referenced to the previous survey grid should sufficient control points remain in place. If 

not, the grid will be referenced to a prominent site feature such as the concrete wasteway. 

Before geophysical surveying begins operational checks will be made on all functional 

components of the geophysical systems, and each system will be tuned to local conditions 

according to the manufacturers' operations manuals. A calibration point for the EM and a 

MAG base station location will be established in an area of native soil as determined during a 

walk-around survey. EM system calibration and magnetometer tuning will be performed 

before each day's data collection. 

EM data will be collected along transects spaced 20 feet apart; continuous, two-channel 

analog EM data will be obtained using the chart recorder, in addition, the two components of 
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the EM signal will also be obtained at one-second intervals by the digital data logger. MAG 

data will be collected along transects spaced 20 feet apart with magnetic gradient readings 

taken every 10 feet along the survey transects. The MAG transects will be offset 10 feet 

from the EM transects, res.ulting in a 10-foot transect spacing for the entire geophysical 

survey. 

As a data quality check, selected transects will be resurveyed at the beginning of each days' 

surveying. In general, the last transect surveyed each day will be resurveyed the following 

morning. In addition, at the beginning of each days' surveying, the MAG operator will take 

magnetic measurements along a baseline. As the days' surveying progresses, the baseline 

stations will be reoccupied so that time-varying magnetic noise can be monitored. Also, at 

selected stations, several successive magnetic strength readings will be taken to validate 

instrument sensitivity and reproducibility and to check for short period magnetic noise 

(micropulsations or sunspot activity). 

EM and MAG data will be periodically downloaded from the instruments' memory to a 

laptop computer, and copied onto backup disks. The data filenames and survey transect 

names will be recorded in the geophysicist's field log. The analog EM data records will be 

reviewed to insure that they are properly annotated with transect number, horizontal 

stationing, instrument setting and scaling information. MAG data will be output to a line 

printer and similarly annotated. MAG output will also be inspected for anomalous responses 

indicative of buried metal. 

A site features map will be prepared for each survey area to show significant topographic 

features and the locations of surface objects that could affect geophysical measurements. A 

preliminary results map will also be prepared. This map will be used to direct the GPR 

survey. GPR is generally limited to areas with vehicle access. Should site conditions permit, 

GPR profiles will be obtained in areas of anomalous EM and MAG response to determine 

detected objects' burial depth, if possible, and better define the lateral extent of the landfill 

cells. 
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4.2.4 DAT A REDUCTION AND REPORTING 

Data reduction and reporting will proceed in two phases: a field phase and an office phase. 

During the field phase, hand-drawn maps will be generated showing preliminary results on a 

quick turnaround basis so that data regarding anomalous areas are available immediately for 

guiding excavation activities. 

For the field data reduction phase, analog EM records will be viewed side-by-side to help 

identify localized anomalies indicative of small amounts of buried wastes, and larger 

anomalies appearing on more than one transect that are indicative of areas of more 

widespread landfilling. Viewing the analog data is important because the more localized 

anomalies tend to be smoothed away during computer contouring of digital data. Although 

the MAG instrument has no analog output, areas of anomalous response can often be 

identified from the MAG data printout. As the geophysical survey proceeds, the anomaly 

location maps will be updated to incorporate additional findings. 

During the office phase of the data reduction and reporting work, the digital EM data will be 

passed through a computer program that separates the EM in-phase and conductivity traces 

into separate data files and assigns X-Y grid coordinates used for computer contouring. MAG 

data will be processed using EG&G, Geometrics' MAGPAC software program to prepare 

magnetic total field and magnetic gradient data files for computer contouring. Computer 

contour maps will be generated using the Geosoft Mapping System, by GEOSOFf, Inc., of 

Toronto, Canada. The contour maps will be inspected for areas of anomalous response 

indicative of subsurface disposal. Profiles of MAG response may also be prepared using the 

GRAPHER program by Golden Software, Inc. The anomalous areas as determined from the 

contour maps will also be plotted on the site features map to produce a final anomaly location 

map. 

An anomaly location map will be prepared along with a magnetic gradient contour map and 

an EM in-phase contour map. Contour maps of EM conductivity and magnetic total field 
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may also be presented. The report text will include a description of the survey areas, field 

and quality control procedures, a discussion of the data analysis and interpretation procedures, 

and a section presenting the survey findings, with discussion. A discussion of geophysical 

methods and equipment will be included in an appendix. 

4.3 WASTE EXCAVATION 

Caution will be exercised to protect the fragile arid environment when performing any work 

activities. CDM Federal will use existing roads at all times, unless directed otherwise by the 

USACE, to protect vegetation and minimize fire danger. Vehicle widths will not exceed the 

width of the road. CDM Federal will protect all trees and shrubs in any work area to the 

extent practicable. When performing work, CDM Federal will use methods that have the 

least impact on the sagebrush/grasslands. Work activities will be performed only in 

previously disturbed areas. 

The work activities will consist of inventorying and segregating any potentially hazardous 

materials excavated from the trenches. The work sequence will be as follows: 

• Remove landfill caps with dozer (NL T 215 hp) and stockpile finer grain material for 
subsequent closure of the excavated area. 

• The selected areas for excavation (Figure 4-1) at the H-06-H (East and West) landfill 
areas will be field staked by the USACE. 

• Place the backhoe tractor (1 to 1 1/4 cubic yard (cy) bucket capacity) in a safe 
position. This will be based on the operators judgement and site conditions. 

• The proposed trenching will consist of linear excavations approximately 2 to 3 feet 

wide, 10 to 20 feet long and 9 - 11 feet deep (maximum). 

• Excavated materials will be placed on the ground, a sufficient distance from the 
excavation so as not to return excavated materials to the trench. 

• Excavated materials will be screened visually and by field instruments. 
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• Inventory and segregate (by shovel or backhoe) potentially hazardous materials found 
during the excavation and/or screening operation. 

• If asbestos-containing materials are encountered during waste excavation or 
segregation, a qualified USACE representative will be consulted to determine if the 
asbestos is friable or non-friable. Non-friable asbestos will be treated as a non
regulated waste and will be returned to the disposal cell. Friable asbestos will be 
handled, packaged, and labeled for appropriate disposal by a USACE contingency 
contractor. 

• All potentially hazardous materials will be stockpiled at a staging area (adjacent to the 
excavation) consisting of USACE-furnished Port-A-Pads (30 mil thick PVC sheets, 
about 8 feet by 27 feet in size). 

• 

• 

• 

• 

• 

• 

• 

• 

• 

At the direction of the USACE, sample and test any potentially hazardous materials . 
Personnel will never enter any open trench greater than four feet deep. 

Refer to decision chart (Appendix F) for procedures to be followed in the event that 
containers containing liquids are discovered during excavation. 

All pertinent field QA/QC documentation, logbooks, sample labels and field site sheets 
shall be completed prior to refilling the trench. 

Before backfilling, information regarding the trench will be recorded including site 
number, trench number, dimensions, description of features and date excavated. 

Anv potentially hazardous waste encountered will not be disposed of under this 

delivery order. Potentially contaminated soils and other waste materials will be left 
on the Port-A-Pads or Visqueen sheeting. 

After the above items have been completed, the trench shall be refilled with the 
materials (uncontaminated) that were previously excavated. 

Backfill, compact and regrade the excavated trench to existing ground level. 

No seeding or reclamation will be performed under this delivery order. The sites will 
be graded and compacted with a dozer, then left as is. Requirements for final 

restoration of these disturbed areas will be determined by the USACE in consultation 
with State and Federal Fish and Wildlife agencies. 

If potentially hazardous materials are encountered, the backhoe will be decontaminated 
following the segregation of each stockpile of potentially hazardous material. 
Decontamination of the backhoe will consist of removing the majority of the dirt on 
the bucket with a shovel, followed by brushing and wet swabbing of the bucket. No 
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waste decontamination water will be generated, and all other waste solid and rags will 
be placed on the Port-A-Pads. 

• Move to the next site. If the previous site was the last site of the day, decontaminate 
the backhoe bucket, secure, and park the backhoe tractor rig for the evening. 

• After completion of all work, equipment, surplus materials, rubbish, and debris 
incidental to work will be removed from the site. All vehicular ruts will be backfilled 
and regraded to conform with the existing topography. All work specified under this 
section will be performed by CDM Federal and will be performed to the satisfaction 
of the contracting officer. 

4.4 FIELD SAMPLING 

This section details criteria for sample collection, identification of samples, documentation, 

sample shipping, decontamination, analytical procedures, and handling of investigation derived 

waste (IDW). 

4.4.1 SAMPLE COLLECTION 

At the direction of the USACE, CDM Federal will collect subsurface soiVdebris samples 

during excavation. The samples will be handled in accordance with approved procedures. 

CDM Federal's geologist will be present during all excavation work. The objective is to 

identify and segregate all potentially hazardous materials and take samples of any suspicious 

materials. At least one sample will be collected from each anomaly excavated. The 

following is a summary of the method for collecting a subsurface soil/debris sample from an 

excavated trench: 

• The geologist will field screen all excavated material (from the backhoe bucket) with a 
portable device, such as a photoionization detector or flame ionization detector. 

• Uncontaminated excavated materials will be placed on the ground at a sufficient 
distance from the excavation. 

• Any potentially hazardous material shall be stockpiled by the backhoe on a USACE 
furnished Port-A-Pad. 
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• Sampling personnel will� enter the trench after the excavation to obtain a 
subsurface soil/debris sample. 

• The VOC sample will be collected quickly (to minimize the potential for contaminant 
volatilization) either from the backhoe bucket, or immediately upon dumping the 
potentially hazardous material on the Port-A-Pad. Each VOC sample will be collected 
by completely filling the appropriate container using a stainless steel spoon. 

• 

• 

Following the collection of the VOC sample, the remaining sample material will be 
composited (homogenized) in a stainless steel mixing bowl using a stainless steel 
spoon or similar implement. Samples for SVOCs, Pesticides/PCBs, RCRA metals and 
total petroleum hydrocarbons will be collected from the homogenized material and 
placed in the appropriate containers using the stainless steel spoon. 

Under certain circumstances, composite samples may be collected. Composite 
sampling will be conducted at the direction of the USACE site representative. 
Composite samples will be thoroughly homogenized using a stainless steel bowl and 
spoon. Samples collected for volatile organic compound analyses will always be 
collected as grab samples. 

Sample jars will then be immediately labeled and put on ice. The geologist will 
record all information including any visual indication(s) of contamination or landfill 
debris in the field logbook. 

4.4.2 SAMPLE IDENTIFICATION 

Samples will be identified though the use of a coding system to identify sample locations and 

type. The coding system will ensure that samples are uniquely identified, and provide a 

tracking procedure to facilitate data retrieval. Subsurface soil/debris samples will be 

numbered according to the following system: 

• Trench Subsurface Soil/Debris Sample ID 

Sample Number: 94H06L(E)-A0 1-01-010 

94 
H06L(E) 
A0l 
01 
010 

= Year designator 
= H06L East Landfill 
= Anomaly A-1 
= Location 1 
= Subsurface Sample Depth (feet below ground surface) 
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In addition to the sample designations described above, each sample must be clearly labeled 

with a Hanford Environmental Information System (HEIS) number. 

4.4.3 SAMPLE LABELING, PACKAGING, AND SHIPPING 

This section discusses labeling, packaging, and shipping procedures for samples. Refe� to 

Section 4.7 for information on sample containers and preservatives. The point-of-contact for 

issues regarding samples is Paul Karas (509-943-5828) or George DeLullo (303-232-0131). 

� The following information shall be included on sample labels: 

$ 
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• 

• 

• 

Site name . 
Sample ID number . 
Date and time collected. 

• Designation of the sample as grab or composite. 
• Type of sample (soil). 
• Sampler(s) initials. 
• Whether the sample is preserved or unpreserved and the type of preservative used, if 

any. 
• Types of analysis to be conducted. 

Sample seals will be placed around the cap of each sample bottle. Sample seals will be dated 

and initialed by the collector. Each of the sample bottles will be labeled. A typical sample 

label is shown in Appendix D. Sealed and labeled bottles will be placed inside recloseable 

clear plastic bags. The sample containers will then be placed in a large plastic garbage bag 

which is padded with an absorbent material, such as vermiculite. The top of the garbage bag 

will be sealed with tape, placed in a cooler, and chilled with wet ice contained in recloseable 

plastic bags. Sample documents (i.e., chain-of-custody) will be affixed to the underside of 

each cooler lid. The coolers will be labeled for shipment as environmental samples. The 

cooler lid shall be secured with strapping tape at a minimum of two locations. The drain 

shall be taped shut. The cooler shall be sealed with two numbered and signed custody seals. 

"This Side Up" labels shall be placed on all four sides of the cooler, and "Fragile" labels shall 

be placed on at least two sides. The shipping labels on the coolers will identify the COM 
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Federal point-of-contact and phone number. Shipments to the laboratory will be handled by 

overnight carrier, such as Federal Express. Samples will usually be shipped on the day after 

they are collected. Advance coordination and notification will be required for any shipments 

on Friday (which will arrive at the laboratory on Saturday). 

4.4.4 DOCUMENTATION 

Documentation consists of aa paperwork used to both track the samples through the analytical 

process and create a permanent record of field activities associated with the sampling effort. 

All activities at the site will be documented in a designated field logbook. Logbooks will be 

used to record the specific field information collected for each activity. All logbooks will be 

bound, hard-cover books, wit,1 sequentially numbered water-resistant pages. Ring binders or 

similar types of binders do net constitute a bound logbook. 

The front of the logbook will list the project number and name; the name of the contractor 

(CDM Federal) performing the field investigation; the client (USACE); and the date(s) of use. 

Entries will be as descriptive as possible, so that a particular situation can be reconstructed 

without reliance on the collector's memory. Entries will be made in black indelible ink with 

no erasures permitted. If an incorrect entry is made, the data will be crossed out with a 

single mark, initialed, and dated. Each page will be dated and signed by the individual 

responsible for completing the entry. 

4.4.4.1 General Entries 

Listed below are the general entries to be made by CDM Federal personnel in the H-06-L 

Landfill site logbooks: 

• Day, date, and time entered site; temperature, weather conditions, and names and titles 

of personnel present on site; 

• Names, titles, and organization(s) of any visitors who entered the site during the day. 
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• Chain-of-custody details to include air bill, sample chain-of-custody form number, and 
sample label/tag numbers 

• Types of samples and laboratories to which samples were sent, etc. 

• Arrival time of any subcontractors on site and the name(s) of subcontracting personnel. 

• Specific comments relative to any problem areas that occurred during the day's 
activities, their final resolution, and their anticipated impact on the outcome of -the 
field investigation. 

• Instruments calibrated during the day and the individual who performed the 
calibration. 

• 

4.4.4.2 

A record of telephone calls (incoming or outgoing) pertaining directly to the decision

making process of the field investigation, along with the outcome of each 
conversation. 

Sampling Entries 

The H-06-L Landfill site logbooks will contain the following entries related to sampling 

activities: 

• Sampling activity, weather, field personnel present, and level of personal protection 

being used on the H-06-L site. 

• At each station where a sample is collected or a measurement is made, a detailed 
description of the location will be noted. Equipment used to collect samples will also 

be recorded in the logbook, along with the time of sampling, sample description, 
volume and number of samples, and the date on which the equipment was calibrated, 
and the decontamination procedure. Sample numbers will be recorded. Duplicate 
samples, which receive a separate sample number, are also noted. In addition, the 
container lot numbers will be recorded. 

4.4.4.3 Other Documentation 

Other forms to be used in documenting the H-06-L Landfill site-investigation activities are 

described below. 
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• Chain-of-Custody Forms: Chain-of-custody forms will be used to document the 
handling and processing of all samples from the time of collection until they are 
destroyed. 

All samples will remain in the custody of the CDM Federal sampling personnel during each 

sampling activity. Prior to the transfer of the samples to the laboratory, chain-of-custody 

entries will be made using a chain-of-custody form and sample labels. A sample analysis 

request sheet shall be checked before transferring custody. Upon transfer of custody, th'e 

chain-of-custody form will be signed by the site geologist and placed with the other 

paperwork in a plastic bag taped to the inside of the cooler lid. A signed and dated custody 

seal will be placed over the lid opening of the cooler. A sample Chain-of-Custody record is 

shown in Appendix D. 

All chain-of-custody forms received by the subcontracting laboratory will be signed and dated 

by the laboratory's sample custodian. The custodian will note the condition of each sample 

received as well as observations concerning sample integrity. The custodian will also 

maintain a sample-tracking record that will follow each sample through all stages of 

laboratory processing. These records will be used to determine compliance with holding time 

limits during any laboratory audit and/or data verification. 

The chain-of-custody record will contain the following information: 

(1) Sample identification number. 

(2) Date and time of sample collection. 

(3) Type of sample. 

(4) Number of containers per sample. 

(5) Analysis requested (include EPA method number) 

(6) Signature of person involved in the chain of possession. 

(7) Inclusive dates of possession. 
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(8) Any pertinent comments that may aid the subcontracting laboratory in 
analyzing the samples. 

(9) Condition of the shipping container (cooler) and sample jars/bottles when 
opened in the laboratory. 

• Chain-of-Custody Seal: A Chain-of-Custody Seal is used to ensure that samples 
have not been tampered with during shipment. The seal is filled out by the sampler 
prior to shipment and placed on the cooler. The seal is broken by the laboratory 
personnel upon opening the cooler and filling out the cooler receipt form. At least 
two seals should be placed across the cooler lid (on two opposite sides of the cooler). 
A typical sample label is shown in Appendix D. 

4.4.5 EQUIPMENT DECONTAMINATION 

All reusable equipment used to collect, handle, or measure samples will be decontaminated 

before coming into contact with any sample. The decontamination procedure will match the 

degree of contamination on the sampling tool. Decontamination of sampling equipment will 

occur at portable decontamination stations set up at sampling locations. Decontamination of 

excavation equipment will occur at Port-a-Pads. All items that will come into contact with 

potentially contaminated media will be decontaminated prior to use. If decontaminated items 

(other than the backhoe bucket and shovels) are not immediately used, they will be covered 

either with plastic or aluminum foil, depending on the size of the item. All decontamination 

episodes, and the procedures used, will be recorded in the field logbook. The general 

decontamination procedures for the equipment being used are listed below: 

• Decontamination of the backhoe will· consist of knocking off the majority of the dirt 
on the bucket with a shovel, followed by brushing and wet swabbing of the bucket. 
No decon waste-water will be generated. 

• Stainless steel bowls, spoons and other sampling equipment will be cleaned with 
alconox and tap water, rinsed thoroughly with tap water, rinsed with methanol, rinsed 
again with tap water, and then rinsed with deionized water. The items will be 
completely air dried prior to use. Items not immediately used will be either wrapped 
in aluminum foil (small items) or in sheet plastic (larger items). 
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• Decon water generated from decontamination of sampling equipment will be 
containerized. A sample of each container (55 gal max) of decon water will be 
sampled and analyzed to determine proper disposition. 

4.4.6 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

The field QC samples being sent to the offsite laboratory will include duplicates, equipment 

rinsates, and trip blanks. QC sample frequency and protocol is discussed in the QAPjP 

(Appendix A). QA samples will be sent to a USACE QA laboratory. These samples will be 

collected as field duplicates cf environmental samples submitted to CDM Federal's off-site 

laboratory. The addresses for laboratories to be used during this investigation are: 

Analytica.'. Laboratory Subcontracted to CDM Federal: 
Environmental Science & Engineering, Inc. 
14220 W. Newberry Rd. 
Gainesville, FL 32607 
(904) 332-3318 Fax: (904) 332-0507 

USACE QA Laboratory: 
U.S. Army Corps of Engineers 
North Pacific Division Laboratory 
1401 N.W. Graham Avenue 
Troutdale, OR 97060-0503 
POC: Pam Hertzberg 
(503) 665-4166 Fax: (503) 665-0371 

All laboratories will be notified ahead of time if Saturday delivery is required. 

QA and QC samples will be prepared in accordance with the procedures in the QAPjP and 

will be used as a check of laboratory and field sampling procedures. Matrix spike/matrix 

spike duplicate samples (extra sample volumes) will also be submitted to the CDM Federal 

offsite lab as described in the QAPjP. 
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4.4.7 OFFSITE LABORATORY ANALYSES 

Subsurface soil and debris samples collected during this project will be sent to the subcontract 

off site laboratory (ESE). The analyses to be performed and data packages provided by the 

offsite laboratory will reflect EPA Quality Level III, except for 10% "CLP-type" analyses 

which will reflect EPA Quality Level IV. Table 4-1 presents analytical parameters, co_ntainer 

and preservative requirements, and maximum holding times for each matrix to be sampled. 

4.4.8 INVESTIGATION DERIVED WASTE PLAN 

All potential hazardous materials shall be stockpiled at a staging area (adjacent to the 

excavation) consisting of USACE furnished Port-A-Pads (30 mil thick PVC sheets) measuring 

approximately 8 feet by 27 feet in size or on "Visqueen" sheeting. Incidental investigation 

derived wastes (e.g., personal protective equipment), generated during field sampling 

activities, will be placed into drums and left on the PVC liners. Decontamination fluids 

generated from decontamination of sampling equipment will be containerized. These fluids 

will be sampled to determine appropriate disposal at the end of the project, or when the 

container (55 gal maximum) is filled. Final waste disposition will be determined based on 

procedures outlined in a project-specific waste control plan developed by USACE. Handling, 

labeling, transportation, treatment and/or disposal will be accomplished in an environmentally 

protective manner and in compliance with applicable federal, state, and Hanford site 

requirements. 
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ANALYTICAL METHODS, CONTAINERS, 

PRESERVATIVES, AND HOLDING TIMES 

Soil/Debris 

Water 

Volatile Organic Compounds 

(8260) 

Semi-Volatile Organic 

Compounds (8270)2 

Pesticides/PCBs (8080) 

8 RCRA Metals3 

(601onooo) 

Total Petroleum Hydrocarbons 
(418.1 w)4 

Volatile Organic Compounds 
(8260) 

Semi-Volatile Organic 
Compounds (8270) 

Pesticides/PCBs (8080) 

8 RCRA Metals 

(6010nooo) 

Total Petroleum 

Hydrocarbons 

I EPA SW-S-16 Method Nwnbcrs unless O(herwise indica1ed 

2 x 40 ml glass 

1 x 8oz glass 

1 x 8oz glass 

1 x 8oz glass 

I x 8oz glass 

2 x 40ml glass vial 

2 x 1 I amber glass 

2 x 1 l amber glass 

l x I 1 poly 

1 x 1 I glass 

2 Will include idernification of 10 highest conceniration 1ena1ivcly identified compounds (TICs) 

3 As, Ba, Cd. Cr, Pb, Hg, Sc, Ag 

4 Washingion S1ate Modified Me1hod 

L J OOl/f-1_1.IIFD/O-l079-l/l'K:ts 

ice to 4°C 

ice to 4°C 

ice to 4°C 

ice to 4°C 

ice to 4°C 

HCI, pH<20 
ice to 4°C 

ice to 4°C 

ice to 4°C 

HNO
3to pH<2.0 

ice to 4°C 

H2
SO4 to pH<2.0 

ice to 4°C 

14 days 

7 days/40 days 

7 days/40 days 

6 months 

28 days 

14 days 

7 days/40 days 

7 days/40 days 

6 months 

28 days 
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CEQAPP 1.1 REQUIREMENT LOCATOR 

Quality Assurance (QA) requirements established in the U. S. Army Corps of Engineers (USA CE) 

Quality Assurance Program Plan (CEQAPP) 1.1 Revision 2 dated June 15, 1993 and in the U.S. 

Environmental Protection Agency (EPA) Quality Assurance Management Staff (QAMS) interim 

guidelines and specifications for preparing Quality Assurance Project Plans are relevant to this project. 

This locator section indicates the appropriate portions of this plan and the supporting documents which 

address each of the sixteen elements described in CEQAPP 1.1 and in QAMS 005/80. 

CEQAPP 1.1 AND QAMS 005/80 
REQUIREMENT 

• Title /fitle Page 

With Approval Signatures 
• Table of Contents 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Project Description 
Project Organization 

& Responsibility 
QA Objectives 

Sampling Procedures 

Sample Custody 

Calibration Procedures 

& Frequency 

Analytical Procedures 

Data Reduction, Validation, and Reporting 

Internal Quality Control Checks 

Performance and System Audits 
Preventive Maintenance 

Specific Routine Procedures to 
Assess Data Precision, Accuracy, 

and Completeness 
Corrective Action 

Quality Assurance Reports to 
Management 
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1.0 I TRODUCTION 

COM Federal Programs Corporation (COM Federal) has prepared this Quality Assurance 

Project Plan (QAPjP), for the U.S. Army Corps of Engineers (USACE) Walla Walla District 

under Contract No. DACW68-94-D-0001. This QAPjP governs activities being conducted as 

part of a landfill characterization and remediation at Sjte H-06-L located on the Hanford 

North (Wahluke) Slope, Washington. This characterization and remediation is being 

conducted as a continuation of investigations initiated by the Westinghouse Hanford Company 

(WHC) in 1990 and 1992 to determine the total extent of buried wastes and potential waste 

types at this site. This QAPjP presents the organizational structure and policies, functional 

§ activities, and specific quality assurance (QA) and quality control (QC) activities designed to 

achieve the project goals and objectives. The field sampling activities presented in this 

QAPjP are described in more detail in the Work Plan for Site H-06-L. QA/QC activities 

presented in this QAPjP were developed in accordance with requirements in the USACE 

Statement of Work (SOW) dated February 7, 1994 and subsequent modifications. 

Quality assurance is defined as the integrated program designed for assuring reliability of 

monitoring and measurement data. QA procedures are implemented, as necessary, to ensure 

that all project work is performed in accordance with professional standards and USACE, 

U.S. Environment Protection Agency (EPA), and other applicable governmental requirements 

and guidelines. Quality control is defined as the routine application of procedures for 

obtaining prescribed standards of performance in the monitoring and measuring process. All 

personnel generating data have the responsibility to implement procedures that assure that the 

precision, accuracy, representativeness, comparability, and completeness of generated data are 

known and documented. In addition, the data quality levels (i.e. EPA Levels I, II, III, etc.) 

established should be consistent with the anticipated uses of the data and the project 

objectives. This QAPjP has been prepared to ensure that this responsibility is met uniformly 

throughout the duration of this project. 

The following sections of the QAPjP include a discussion of project objectives and site 

background information; project organization and responsibility; document control; QA 
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objectives for measurement data; proposed sampling activities and procedures; sample custody 

requirements; equipment operation, maintenance, calibration, and standardization procedures; 

analytical laboratory procedures; data quality management; QC checks and samples; and QA 

oversight. 
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2.1 BACKGROUND 

2.0 PROJECT DESCRIPTION 

The H-06-L Landfill site is one of several former military sites on the Hanford North Slope 

which must be investigated for possible environmental hazards prior to excising the pr�perty 

from U. S. Department of E11ergy (DOE) control. A variety of remedial alternatives for the 

North Slope were presented in an expedited response action (ERA) proposal developed by 

DOE in 1993. This ERA proposal describes each of the North Slope sites and identifies a 

. §. preferred alternative which milizes the "observational approach" (i.e. concurrent 

characterization and remediation). The Washington State Department of Ecology, lead 

regulatory agency for the Nmth Slope ERA, concurred with the preferred alternative and 

provided formal approval in rn Action Memorandum in 1994. This action supports Milestone 

M-16-82 of the Hanford Tri-Party Agreement (TPA) between DOE, EPA, and the State of 

Washington. 

The work proposed in the Work Plan for the H-06-L Landfill site constitutes the second step 

in implementation of the remedial alternative approved by the State. The first step of the 

remedy, minimization of physical hazards, is essentially complete. Data generated during the 

current effort will help define the scope of work necessary to characterize, and if required, 

remediate the remaining Hanford North Slope landfills, to complete the remedy. 

2.2 PROJECT OBJECTIVES AND SCOPE 

The landfill characterization and remediation activities for Site H-06-L include preparing 

planning documents, implementing a field program, and preparing data reports. These 

proposed activities were developed from the USACE SOW (February, 1994). The objectives 

of the investigation are to determine if any hazardous materials are present in disposal cells at 

the H-06-L Landfill, and if so, to characterize and segregate these materials for proper 

disposal. Accomplishment of these objectives will reduce future risks to human health and 
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the environment and provide data to plan the level of characterization and remediation 

necessary at other North Slope sites., These objectives will be accomplished through the 

excavation of buried wastes, segregation of potentially hazardous materials using visual 

evidence and field screening techniques, and laboratory analyses of debris and soil samples. 

Specific sampling data quality objectives (DQOs), are summarized in Section 5.0 of this 

QAPjP. 

2.3 SITE LOCATION, DESCRIPTION, AND HISTORY 

§ The H-06-L site is located in Grant County, Washington, in Section 34 of Township 15 

North, Range 27 East (Figure 2-1 ). The site is divided into east and west areas by the White 

Bluffs Wasteway and unimproved road that intersects with State Highway 24 approximately 

300 feet of the site (Figure 2-2). The site is about 20 acres in size and contains 

approximately 8 acres of burial trenches. 

The H-06-L site is located in an area known as the North Slope of the Hanford Reservation. 

The North Slope consists of approximately 140 square miles of land north of the Columbia 

River across from the active area of the Hanford Reservation. The North Slope was 

homesteaded from the late 1800s until the government took control of this area in the early 

1940s. Prior to government control of the North Slope, homesteaders used the land primarily 

for grazing sheep and cattle and growing row crops and orchards. Wheat was grown on high 

ground away from the river. Grazing took place on land too arid or too distant from water for 

crops. 

Additional land acquisitions took place in the 1950s for construction of the Nike Missile Air 

Defense System and anti-aircraft emplacements a well as to increase the buffer zone from the 

public lands and the production areas of the reservation. There were a total of seven 

antiaircraft gun emplacements and three Nike missile positions located on the North Slope. 

These military sites were closed down in the early 1960s. Many of the military buildings 

were considered a potential hazard to the public and were torn down or decommissioned in 
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the mid 1970s. Evidence remains of the existence of many of these buildings. The area has 

not had any active military installations on it since this period; however, the area has been 

used for military training maneuvers. 

There are at least 10 landfills (including H-06-L East and West) associated with the former 

military installations on the North Slope. The specific contents of the military landfill� are 

unknown. It is probable, based on debris scattered on the surface, that domestic trash and 

demolition debris were disposed of at these sites. It is possible that the missile sites may 

have contributed small quantities of hazardous constituents. Operational information indicates 

Jet fuel, inhibited red-fuming nitric acid (IRFNA), aniline, hydrazine, and trichloroethylene 

were used in support of missile operations. Interviews with former military personnel 

assigned to the area indicate that these substances were used conservatively and were not 

normally available in large quantities. Limited vehicle maintenance activities may have 

contributed used motor oil to the landfills. Demolition wastes likely include asbestos-based 

materials such as transite (WHC 1990). 

With the recent change in mission at Hanford from plutonium production to environmental 

cleanup, attention has been given to releasing relatively clean tracts of land for other uses. 

Since 1975, the area has been permitted to the Washington Department of Wildlife and the 

U.S. Fish and Wildlife Service. Some areas have been open to the public. Certain areas 

included in the wildlife management area have been opened for cattle grazing to ranchers who 

obtain grazing agreements. Some areas are currently being grazed. The eastern portion of 

the land contains a wasteway which bisects the H-06-L site and is used to rid local farms of 

runoff. 

2.4 SUMMARY OF PREVIOUS INVESTIGATIONS 

The information presented in this section was obtained from the following documents: 
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• WHC, 1990, North Slope Investigation Report, WHC-EP-0359, Westinghouse 
Hanford Company, Richland, Washington. 

• WHC, 1992, Geophysical Surveys of Military Landfills Located on Hanford's 
Wahluke (North) Slope, WHC-SD-EN-ER-001, Rev. 0, Westinghouse Hanford 
Company, Richland, Washington. 

• US DOE, 1993, North Slope Expedited Response Action Proposal, United 
States Department of Energy, Richland, Washington. 

Two previous investigations were conducted at the H-06-L Landfill Site by WHC. The first, 

conducted in 1990, involved an investigation of the North Slope area to assess potential 

health, safety, and environmental concerns raised by the DOE, the Washington Department of 
ii: 

, � Ecology, and the public. The second investigation was conducted in 1992, also by WHC, and 
; r·•J involved performing geophysical and subsurface soil sampling investigations. The following 

· a,._ paragraphs summarize the work performed. 

2.4.1 1990 North Slope Investigation 

In 1990, WHC conducted an investigation of the North Slope area. As a result of this 

investigation, thirty-nine sites posing potential hazards were identified on the North Slope. 

These sites were associated with either military or homesteading activities. Ten of the thirty

nine sites identified from this investigation are landfills associated with the former military 

installations on the North Slope including the Nike/antiaircraft Landfill. Reconnaissance of 

the H-06-L Landfill Site indicated apparent soil disturbance and surface debris including paint 

cans, construction materials, asbestos-based materials (transite), and an asbestos brake pad. 

2.4.2 1992 North Slope Investigation 

Geophysical surveys were conducted at three sites (PSN-04, H-06-L and H-83-L) on 

Hanford's North Slope, from July 27 through August 4, 1992. The purpose of the 

geophysical surveys was to characterize waste disposal practices at the three sites and to 
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locate areas requiring further environmental investigation. To meet these objectives, magnetic 

and electromagnetic induction surveys were conducted in two areas totaling 20.9 acres at site 

H-06-L. The survey areas were determined based on surface characteristics such as stressed 

vegetation, subsidence, and surface and partially buried debris. The results of these surveys 

are documented in WHC 1992. 

Areas where geophysical surveys indicated trenches and disposal sites were staked and 

· marked. The surface of thes� areas were evaluated for signs of subsidence/stressed vegetation 

and presence of partially buried debris. Subsurface soil sampling locations were selected as 

close as possible to the center of the more significant anomalies and near areas of subsidence 

or stressed vegetation. 

A hollow-stem auger rig was Jsed to obtain the subsurface soil samples. Cuttings from the 

auger were screened for organic vapors at 2-foot intervals using an organic vapor monitor 

(OVM). Debris associated with the cuttings included wood, metal drums and cans, and 

transit. 

Field screening was used to determine the scope of sampling at each location. Screening 

samples were taken at approximately the 6- and 10-foot levels (bottom of the landfill was 

estimated to be 9 to 11 feet). At least one sample was collected from each anomaly drilled 

for analysis at an offsite laboratory. 

Field screening analyses included pH, heavy metals, and volatile organic compounds 

depending on sample characteristics (i.e., color and OVM readings). Offsite laboratory 

analyses included volatiles and semi-volatiles, pesticides/herbicides, polychlorinated biphenyls 

(PCBs), inductively coupled plasma (ICP) and atomic absorption (AA) analyses for metals 

(including mercury), anions, chromium VI, total petroleum hydrocarbons, and total activity 

(radioactivity). A total of 36 samples from 45 auguring locations were taken from the three 

landfills for analysis at offsite laboratories. This included six samples from Nike position H-

83-L, 16 from Nike position H-06-L, eight from anti-aircraft position PSN-04, and six QA/QC 
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samples. A total of 90 field screening samples were collected during this effort (two per 

auger boring). Samples collected and analyzed during this investigation indicated that no 

hazardous materials other than non-friable asbestos-containing materials were present. 

2.5 CONCEPTUAL MODEL 

Site investigations and sampling (WHC 1992) supported the conclusions reached earlier 

(WHC 1990) based on records review and interviews that little or no hazardous material was 

disposed in the H-06-L site. Primary constituents in the disposal trenches and pits are 

probably construction debris, residential and office trash, scrap metal, paint and oil cans, and 

other non-hazardous materials. Some construction materials disposed at the site contained 

asbestos (e.g., transite); however, it is expected that this asbestos-containing material is almost 

exclusively non-friable and therefore, non-regulated. Some minor quantities of liquid paints, 

oils, or solvents may have been disposed also. Most of these fluids are expected to have been 

absorbed by landfill debris and soils and may be significantly degraded. A neutralization pit 

for acids from the Nike site has never been identified. This pit may be located during 

excavation. There is a small potential for ordnance (small arms or anti-aircraft artillery 

ammunition duds) to be present in the landfills. 

Wastes are present in small to large pits, elongate trenches, and possibly in small isolated 

burial locations. Cover materials are expected to range from 0 to 5 feet thick with maximum 

depth of burial anticipated to be about 9 to 11 feet. The largest known disposal feature is 

anomaly A-11 in H-06-L East. This disposal trench may be as long as 325 feet. 

There is no evidence for disposal at H-06-L of large quantities of liquid wastes. Therefore it 

is assumed that subsurface migration of waste constituents has been minimal. During the 

investigation, disposal features will be excavated until all stained and suspect contaminated 

materials have been removed, subject to the limitations of the excavation equipment. If 

contamination continues beyond the depth which on-site equipment can excavate, the depth 

LR HNFDOOI/QAPP.TXT/40794/PK:sdb 2-8 



C'c..J 
--

� 
05' 
i::--,..J 
� 
--

-iPmo 

� 

reached will be documented and additional investigation postponed pending analytical 

laboratory results from samples collected at that depth. 

2.6 PROJECT SCHEDULE 

The project schedule for the landfill characterization and remediation at site H-06-L 

anticipates a start date of April 18, 1994 for field activities, and a final report completion date 

of June 17, 1994. A more detailed project schedule is presented in the Work Plan. 
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

3.1 MANAGEMENT ORGANIZATION 

CDM Federal's project man:.-1,gement organization for this project is presented in Figure 3-1. 

Figure 3-2 illustrates the organization and interfaces for Washington Department of Ecplogy, 

EPA, DOE, USACE, CDM Pederal and subcontractors for field activities at the H-06-L site. 

The CDM Federal Project Manager, Mr. Paul Karas, is responsible for the day-to-day 

::::r= management and coordinatioP of project activities. His specific responsibilities include: 

.. 

c.':l 
0.:! 
� 
� 
-

=.!;or 

• 

• 

Overseeing the execution of the project and coordinating and implementing 

directives from the USACE. 

Coordinating all planning work, field work, and data reporting work performed 

as part of the landfill characterization and remediation for site H-06-L with the 

USACE. 

• Maintaining a record of all pertinent discussions related to the execution of the 
landfill characterization and remediation. This record will be entitled 

"Confirmation Notices." Each entry will be assigned a number, and a copy of 

the Confirmation Notices will be supplied to the USACE every month. 

• Developing and updating (weekly) a schedule of the landfill characterization 

and remediation. The weekly update will include changes and delays to the 
existing schedule, as well as rationale for the schedule modifications. 

• Preparation, review, and approval of deliverables, including the QAPjP, the 

Work Plan and the Technical Report. 

• Implementing QC procedures specified in the Work Plan, QAPjP, and other 

project documents. 

• Managing subcontractor efforts for field support activities, and coordinating 
laboratory needs for this task. 

• Identifying and implementing necessary corrective actions. 
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As Project Manager, Mr. Karas will also serve the role of Site Manager, as identified in the 

SOPs included with the Work Plan. Finally, Mr. Karas will also function as the Site Safety 

and Health Officer and Field Team Leader. 

The Field Team Leader is responsible for overseeing field operations. Specific 

responsibilities include: 

• Implementing the field aspects of the Work Plan, QAPjP, and other project 
documents. 

• 

• 

• 

Ensuring that all necessary information is recorded in the field logbooks . 

Communicating with the Project or Program Manager regarding resource and 

scheduling considerations. 

Implementing the QC measures specified in this QAPjP. 

• Notifying the Project or Program Manager of significant field changes to the 

Work Plan, QAPjP, or other task documents on a daily basis. 

• Notifying the CDM Federal QA Director immediately of significant problems 
affecting the quality of data or the ability to meet project objectives. 

• Notifying the subcontractor laboratory of scheduled sample shipments. 

Project personnel will be adequately trained and will have the appropriate experience for the 

positions to which they are appointed. All site personnel will have the required health and 

safety training, as specified in the Site Safety and Health Plan. The Project Manager will 

consult with the USACE to ensure that all site personnel receive the required Hanford site

specific training. 

3.2 QUALITY ASSURANCE ORGANIZATION 

The QA Program is implemented by the CDM Federal corporate QA Director, R.M. Ellersick. 

The CDM Federal corporate QA Director is independent of the technical staff and reports to 
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the Chairman of CDM Federal on QA matters. The QA Director thus has the authority to 

objectively review projects and identify problems, and the authority to bring corporate 

resources to bear in solving problems, if necessary. The QA Director is responsible for 

directing the overall QA program for the project. George DeLullo will serve as regional QA 

coordinator for this project. He will report to the CDM Federal corporate QA Director on 

quality matters. The CDM Federal QA organization for this project is shown in Figur� 3-1. 

The CDM Federal QA Coordinator is responsible for: 

• 

• 

• 

• 

Reviewing and approving the QAPjP and Work Plan . 

Maintaining QA oversight for the project. 

Reviewing QA sections in task reports. 

Reviewing QA/QC procedures applicable to this investigation . 

Auditing selected field and reporting activities performed by CDM Federal and 
subcontractors. 

3.3 SUBCONTRACTORS 

During the landfill characterization and remediation subcontractors will be used to assist in 

the implementation of sampling activities. These subcontractors include the excavation 

subcontractor, geophysics subcontractor, and the offsite analytical laboratory. Subcontractors 

report directly to the CDM Federal Project Manager. 
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4.0 DOCUMENT AND RECORDS CONTROL 

Document and Records Control requirements have been established in order to ensure that: 

• Documents and revisions are distributed and released in a controlled manner 

and in accordance with USACE policy and contract requirements. 

• Documents and records are kept secure, under custody where necessary, 

without unauthorized reproduction and/or alteration, to provide for physical 

accountability. 

• Records are properly archived at the end of the project. 

Control of document distribution and release will be maintained throughout the project. A 

project file will be maintained in the Richland, Washington office of CDM Federal. A record 

of distribution (date, individual, affiliation, document title, and revision) will be maintained by 

the project manager. Additional copying and distribution will not be performed without the 

authorization of the USACE and the CDM Federal Project Manager with the exception of 

internal distribution copies. Under no circumstances will any documents be released to the 

public without USACE, Office of Counsel approval. 
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5.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall QA objective for measurement data is to ensure that data of documented quality, 

acceptable for specified uses, are generated. QA objectives for measurement data are usually 

expressed in terms of precision, accuracy, representativeness, completeness and comparability. 

In general, data collected should be: 

. 

• 

• 

• 

Representative of actual site physical and chemical conditions . 

Comparable to previous and subsequent data and other studies . 

Complete to the extent that necessary conclusions may be reached. 

Of known quantitative statistical significance in terms of precision and 

accuracy, at levels appropriate for each stated data use for the project. 

The following sections present information related to project and specific sampling data 

quality objectives; anticipated data uses and associated levels of data quality, and QA 

objectives. 

5.1 DATA QUALITY OBJECTIVES 

5.1.1 GENERAL 

Data quality objectives (DQOs) are qualitative and quantitative criteria used to establish 

requirements for sample collection and analysis, and are based on the needs and intended uses 

of the data. The overall intent of DQOs is to ensure that data of appropriate type and quality 

are collected to support the decision-making process for a site. DQOs also establish QC 

limits for activities involving measurement, and they direct the level of QC performed during 

field activities. 
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For this landfill characterization and remediation, the environmental medium of concern is 

subsurface soil and debris. This media will be sampled and analyzed to provide the necessary 

data to meet the objectives of the landfill characterization and remediation. 

The purpose of the landfill characterization and remediation is to investigate several landfill 

trenches at the H-06-L Landfill in order to characterize and segregate potentially hazardous 

materials for proper disposal. Analytical data will be collected to verify the presence or 

absence of soil contaminatior. determined in previous investigations and to determine the 

extent of the landfill trenches and the types of wastes in the trenches. Specific sampling 

·c-..J. objectives are to: 

• 

• 

Provide geophysical data to determine the extent of the landfill trenches (east 

and west). 

Provide field screening data which can be used to segregate all potentially 
hazardous material. 

• Provide analytical data to support the presence or absence of subsurface soil 

contamination at previously identified geophysical anomalies. 

The primary data users for data collected during this investigation will include USACE 

technical and project management staff and the DOE. Additional data users include 

personnel from EPA and the Washington Department of Ecology. Data will be used to 

evaluate options for the future disposition of the site including whether the site meets criteria 

for unrestricted use. 

5.1.2 Geophysical Survey Data Quality Objectives 

The targets for the geophysical survey, as described in the Statement of Work, are backfilled 

disposal pits and/or trenches believed to contain site demolition debris including reinforcing 

steel, cable, conduit, electrical wire, and steel pipe. Such buried metal objects can be readily 

detected by electromagnetic (EM) and Magnetic (MAG) methods. In addition, non-metallic 

objects can often be detected with electromagnetic methods. Detection entails measuring 
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electromagnetic and magnetic responses in a clean native area to establish baseline 

background readings, and then performing the geophysical survey to look for anomalous 

readings above or below the established background values. Experiments by Geonics 

Limited, the manufacturer of the EM31-D electromagnetic survey instrument, have indicated 

that a single 45-gallon oil drum will produce a sufficient anomalous response so as to be 

detectable to a depth of approximately 10 feet. The magnetometer applications manua_l 

published by EG&G, Geometrics, Inc., the manufacturer of the G-856 magnetometer, states 

that 100 pounds of iron will produce an anomalous variation from background of 

approximately 100 gammas (a measure of magnetic strength) at a distance of 10 foot 

geophysical survey transects spacing is sufficient to detect burial pits and any localized metal 

debris between the transects. 

As background readings can very significantly between sites, and even with time, the 

identification of geophysical anomalies is in large part an interpretive process that relies on 

the geophysicists' experience and knowledge of the specific targets in the search area. EM 

response is influenced primarily by soil type and moisture content; background magnetic 

strength depends the latitude of the site, time of day, sunspot activity, as well as the mineral 

content of the soil and bedrock. Geophysical anomalies are characterized by relative changes 

in response and not measured against an universal standard. 

Data quality is assessed real-time by the geophysicist performing the survey; it is primarily 

dependant on instrument functionality. To assure functionality, a local calibration point is 

established for each site. This point is marked in the field and recorded on the site maps. It 

is visited at the beginning and end of each days' surveying for instrument calibration and 

tuning. The local background readings are recorded in the geophysicists' field log. 

Significant variations in the background readings will require the geophysicist to suspend 

surveying until the cause is determined. If necessary, a replacement instrument will be used. 

ln general, the EM readings obtained at the calibration point will be identical during the 

course of the survey. Magnetic strength in the mid latitudes is approximately 50,000 

gammas, and MAG readings can vary by as much as 50 gammas during the course of a day. 
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This variation occurs gradually over several hours; it is recorded by a second base station 

magnetometer and is removed during data processing. Moreover, MAG anomalies produced 

by buried metal are typically of 100 gammas . more and are easily identified. It is believed 

that the above procedures, and those outlined in the Survey Procedures section of the Work 

Plan, when performed by an experienced field geophysicist, will provide the proper type, 

quality, and quantity of data to locate backfilled disposal pits and other subsurface debijs in 

the survey areas. 

5.2 APPROPRIATE ANALYTICAL LEVELS 

Field and analytical data can be used for a number of purposes ranging from detennination of 

the presence or absence of a potential contaminant to precise quantification of concentrations 

for comparison to regulatory standards or health-based criteria. To ensure that data will be 

usable for the intended purposes, analytical levels have been established which define data 

uses and limitations for field and laboratory data. This section defines analytical levels and 

indicates the levels appropriate to different data uses for the landfill characterization and 

remediation. 

Data quality has been defined by the EPA in terms of five levels of analytical quality control. 

The landfill characterization and remediation sampling will involve the use of EPA quality 

Levels I, III, and IV. These levels are described below. 

• Level I: Field screening data collected with portable field instruments (such as 
photo-ionization detectors [PIDs], pH meters, etc.) are considered to be Level I 
data. These data are used to identify the presence of a target compound or 
group of compounds, without actually identifying or quantifying the specific 
compound. Level I is commonly used for health and safety monitoring 
purposes, but can also be sued to identify media or samples to be subject to 
higher level analyses. During this sampling event, Level I data will consist of 
PID and/or flame ionization detector (FID) readings collected during health and 
safety monitoring and sample screening during excavation/trenching operations 
and subsurface soil sampling. 
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5.3 

• Level II: Data at this level are generally obtained from field laboratories and 
may be sufficient for characterizing whether bulk contamination is present, 

determining which samples will be selected for offsite analysis, and placement 

of additional sampling locations. Level II data will not be collected during this 

investigation. 

• Level III: Comprises all analyses performed at an off-site analytical 

laboratory. Level III analyses may or may not use Contract Laboratory 

Program (CLP) procedures, but are minimally required to use EPA-approved 
methods. They do not usually utilize the validation or documentation 

procedures required of CLP Level IV analysis. During this sampling event, 
subsurface soil samples sent to the off-site laboratory will be analyzed (using 
EPA SW-846 Methods) at EPA Quality Level III. 

• 

• 

Level IV: CLP routine analytical services generate data of Level IV quality. 
All analyses are performed at an off-site CLP approved laboratory following 
CLP protocols. Level IV is characterized by rigorous QA/QC protocols and 
documentation. During this sampling event, l 0-percent of all subsurface soils 

samples sent to the off-site laboratory will be analyzed and validated using 

EPA CLP protocols at EPA Quality Level IV. 

Level V: Data at this level are obtained using non-standard methods and 

analyses which may require method modification and/or development. CLP 
Special Analytical Services (SAS) are considered Level V. Level V data will 

not be collected during this investigation. 

OBJECTIVES FOR PRECISION, ACCURACY, COMPLETENESS, 

REPRESENTATIVENESS, AND CO MP ARABILITY 

QA objectives for measurement data are usually expressed in terms of precision, accuracy, 

representativeness, completeness, and comparability (PARCC). The following sections define 

each of these terms. 

5.3.1 PRECISION 

Precision refers to the level of agreement among repeated measurement of the same 

characteristics, usually under a given set of conditions. Precision is expressed quantitatively 

as a measure of variability of a group of measurements compared to their average value. 

Precision is usually stated in terms of standard deviation or relative percent difference 
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between measurements of the same parameter. For this project, the precision of the analytical 

and instrument measurement system will be assessed through the collection and analysis of 

field duplicate samples and the performance of laboratory analytical replicates and matrix 

spike/matrix spike duplicate:.;. 

Precision will be estimated by the analysis of replicate samples and will be expressed (if three 

or more values are determine,d) as the standard deviation, which is determined according to 

the following equation: 

[ (X - X)l 2]½ 
s = � � 

where S = standard deviation 

X
1 

= individual measurement result 

n = number of measurements, and 

X = arithmetic mean of replicate measurements. 
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Relative standard deviation may also be reported. If so, it will be calculated as follows: 

RSD = 100 I 
X 

where RSD = relative standard deviation, expressed in percent 

S = standard deviation, and 

X = arithmetic mean of replicate measurement. 

Precision will be estimated by calculation of relative percent difference (RPD) if only two 

values are determined using the following equation: 

RPD 

where RPD = relative percent difference 

100 (D
I 

- D
2
) 

(D
l 

+ D
2
)/2 

D
1 
= the larger of the two observed values 

D
2 

= the smaller of the two observed values 

5.3.2 ACCURACY 

Accuracy refers to the degree of agreement of measurement with an accepted reference or 

true value. Accuracy is a measure of bias in a measurement system. Sources of error that 

introduce bias are the sampling process, field contamination, preservation, sample handling, 

matrix, sample preparation, analysis techniques, and data reduction. 

Analytical accuracy will be assessed using standard reference materials, matrix spikes, and 

surrogate spikes. 
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For QC samples and surrogate spikes: 

Percent Recovery 

For matrix spikes: 

= 

100 
(Measured Value) 

(True Value) 

Percent Recovery 

where C0 = value of the unspiked aliquot 

C 1 = value of spiked aliquot, and 

C
1 
= value for spike added. 

Computer programs are used to report and store analytical data. These programs do not 

perform calculations. COM Federal personnel check entry accuracy by proof-reading all 

output and comparing against the original laboratory data reports. 

5.3.3 COMPLETENESS 

Completeness is a measure of the amount of usable data (based on evaluation of field and 

laboratory QC information) obtained from a measurement system compared to the amount 

that was expected under normal conditions. A certain amount of data must be collected in 

order for conclusions based on that data to be deemed valid. A completeness goal of 90 

percent has been established for this investigation by the USACE, Walla Walla. 
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5.3.4 REPRESENTATIVENESS 

Representativeness is defined as the degree to which data accurately and precisely represent 

the true value of a characteristic of a population, parameter variations at a sampling point, a 

process condition, or an environmental condition intended to be characterized. 

Representativeness of reported results depends upon a number of considerations including, but 

not limited to, proper monitoring design, selection of appropriate field methodology, proper 

sample preparation, preservation and handling, selection and execution of appropriate 

analytical methodology, and proper sample identification and reporting of results. 

5.3.5 COMPARABILITY 

Comparability is defined as the confidence with which one data set can be compared to 

another. Comparability may be assessed by comparing sampling methodology, analytical 

methodology, and units of reported data. Comparability will be ensured through the use of 

Standard Operating Procedures (SOPs) for sampling and field operations as presented in the 

FSP. All data in a particular data set will be collected by the same methods. Data will be 

grouped and evaluated according to similar sampling methods, sampling media, and 

laboratory analytical methods. Data will be reported in comparable units. Soil concentrations 

will be reported in micrograms per kilogram (µg/kg) for organics and milligrams per kilogram 

(mg/kg) for inorganics. The analytical laboratory will use SOPs as described in their 

laboratory QA Plan which is attached as Attachment A. EPA approved methods will be used 

for all analyses. Section 9.0 lists the analytical methods chosen by the USACE for this 

investigation. 
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5.3.6 PARCC GOALS 

The proposed project specific PARCC goals for sample analysis are presented in Tables 5-1, 

5-2, 5-3, and 5-4. General PARCC objectives for field measurements for the Hnu 

-photoionization detector (PID) and Foxboro flame ionization detector (FID) organic vapor 

analyzer (OVA) are: 

• Readability 

• Instrument Accuracy 

• Precision 

• Completeness 

+1% 

Accuracy variable range -

+5% 

90% 

0.1 to 2,000 ppm for PID, and 

1 to 1,000 ppm for FID 

These goals are based on information in the Delivery Order Statement of Work, February, 

1994, the CLP Statement of Work, and levels identified for similar sites. The detection limits 

presented in Tables 5-1 through 5-4 are goals for all samples collected at the site. Actual 

analytical detection limits for each sample analyzed may vary with analytical method, matrix 

type and concentration of interfering contaminants. 

The heading "QC Frequency" shown on Tables 5-1 through 5-4 refers to the frequency of 

collection of QC samples. For example, 1/10 indicates that one QC sample will be collected 

for every l O field samples. The completeness percentage shown on the tables is a goal for 

the amount of valid, usable data to be collected. 
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TABLES-I 

DATA QUALITY OBJECTIVES FOR INORGANIC ANALYSES 

Detection Precision 
Levels* RPO QC Freguency 

Soil Spike Laboratory 
Parameter mg/kg Solids Recovery (%) Control Lab Field Completeness 

Sample(%) 

Aluminum 1.6 ±35 75-125 80-120 1/20 1/10 90% 
Antimony 6.5 ±35 80-120 1/20 1/10 90% 
Arsenic .30 ±35 68-126 80-120 1/20 1/10 90% 
Barium 1.4 ±35 58-149 80-120 1/20 1/10 90% 
Beryllium .04 ±35 80-120 1/20 1/10 90% 
Cadmium .34 ±35 75-137 80-120 1/20 1/10 90% 
Calcium 49 ±35 80-120 1/20 1/10 90% 
Chromium .68 ±35 73-137 80-120 1/20 1/10 90% 
Cobalt .68 ±35 80-120 1/20 l/10 90% 

Vl Copper 2.6 ±35 80-120 1/20 1/10 90% 
..... Iron .58 ±35 80-120 1/20 1/10 90% 
..... 

Lead 8.2 ±35 68-133 80-120 1/20 1/10 90% 
Magnesium 27 ±35 80-120 1/20 1/10 90% 
Mang,mese .18 ±35 80-120 1/20 1/10 90% 
Mercury 0.02 ±35 93-141 80-120 1/20 l/10 90% 
Nickel 1.00 ±35 80-120 1/20 1/10 90% 
Potassium 62 ±35 80-120 1/20 1/10 90% 
Selenium .78 ±35 80-120 1/20 1/10 90% 
Silver .46 ±35 80-120 1/20 1/10 90% 
Sodium 34 ±35 80-120 1/20 1/10 90% 
Thallium 4.2 ±35 80-120 1/20 1/10 90% 
Vanadium .4 ±35 80-120 1/20 l/10 90% 
Zinc .44 ±35 71-150 80-120 1/20 1/10 90% 

* Detection levels for s.unples may be considerably higher depending,on sample matrix. 
RPO= Relative Percent Difference 
mg/kg= Milligrams per kilogram 

µg/1= Micrograms per liter 
QC= Quality Control 
TDS = Total Dissolved Solids 
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TABLE 5-2 

DATA QUALITY OBJECTIVES FOR VOLATILE ORGANICS 

Detection Matrix MS/MSD QC Freguency 
Limits S12ike Recovery Precision 

(RPD) 

Constituent Soil Lab Field Completeness 

µg/ kg 

Chlorome thane 10 1/20 1/10 90% 
Bromomethane 10 1/20 1/10 90% 
Vinyl Chloride 10 1/20 1/10 90% 
Chloroethane 10 1/20 1/10 90% 
Methylene Chloride 5 1/20 1/10 90% 
Acetone 100 1/20 l/10 90% 
Carbon Disull1de 5 1/20 l/10 90% 
I, 1-Dichloroethene 5 59-172 ±22 1/20 1/10 90% 
I, 1-Dichloroethane (Total) 5 1/20 1/10 90% 
Trans-1,2 -Dichloroethene 5 1/20 1/10 90% 
Chloroform 5 1/20 1/10 90% 
1,2-Dichloroethane 5 1/20 1/10 90% 
2-Butanone 100 1/20 1/10 90% 
1, 1, I -Trichloroethane 5 1/20 1/10 90% 
Carbon Tetrachloride 5 1/20 l/10 90% 
Vinyl Acetate 50 1/20 1/10 90% 
BromodichloromeU1ane 5 62-137 ±24 1/20 1/10 90% 
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TABLE 5-2 (continued) 

DATA QUALITY OBJECTIVES FOR VOLATILE ORGANICS 

Detection Matrix MS/MSD QC Freguency 
Limits SQike Recovery Precision 

(RPD) 

Constituent Soil Lab Field Completeness 

µgfkg 

l, l ,2,2-Tetrachloroethane 5 1/20 1/10 90% 
1,2-Dichloropropane 5 1/20 1/10 90% 
Trans-1,2-Dichloropropene 5 1/20 1/10 90% 
Trichloroethene 5 1/20 1/10 90% 
Dibromochloromethane 5 1/20 1/10 90% 
1, 1,2-Trichloroethane 5 1/20 1/10 90% 
Benzene 5 66-142 ±21 1/20 1/10 90% 

Vl trans-l ,3-Dichloropropene 5 1/20 1/10 90% 
2-Chloroethyl vinyl ether 10 l/20 1/10 90% 
Bromoform 5 1/20 1/10 90% 
2-Hexanone 50 1/20 1/10 90% 
4-MeU1yl-2-pentanone 50 l/20 1/10 90% 
TetrachlorocU1ene 5 1/20 l/10 90% 
Toluene 5 59-139 ±21 1/20 l/10 90% 
l, 1,2,2-TetrachloroeUrnne 5 l/20 1/10 90% 
Chlorobenzene 5 60-133 ±21 1/20 1/10 90% 
Ethyl benzene 5 1/20 1/10 90% 
Styrene 5 l/20 1/10 90% 
Total Xylenes 5 1/20 1/10 90% 

RPO= Relative Percent Difference 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 
QC= Quality Control 

�tg/kg = Micrograms per kilogram 



TABLE 5-3 

DATA QUALITY OBJECTIVES FOR SEMI-VOLATILE (EXTRACTABLE) ORGANICS 

Detection Matrix MS/MSD 
Limits SQike Recove!Y {%} Precision {RPD} QC Fregucncy 

Constituent Soil Lab Field Completeness 

pg/kg 

Phenol 660 26-90 ±35 l /20 1/10 90% 
bis(2-Chloroethyl) ether 660 1/20 1/! C 90% 

2-Chlorophenol 660 25-102 ±50 1/20 1/10 90% 

l ,3-Dichlorobenzene 660 1(20 1/10 90% 

1,4-Dichlorobenzene 660 28-104 ±27 1(20 1/10 90% 

Benzyl Alcohol 1300 1(20 1/10 90% 

1,2-Dichlorobenzene 660 1/20 1/10 90% 
2-Methylphcnol 660 1/20 1/10 90% 
bis(-2-chloroisopropyl) ether 660 1(20 1/10 90% 
4-Methylphenol 660 1(20 1/10 90% 

1-N itroso-di-n-propylaminc 660 41-126 ±38 1(20 1/10 90% 
Hexachloroethane 660 1/20 1/10 90% 
Nitro benzene 660 1/20 1/10 90% 
Isophorone 660 1/20 1/10 90% 
2-N itrophenol 660 1(20 1/10 90% 
2,4-Dimethylphcnol 660 1/20 1/10 90% 
Bcnzoic.: Ac.:id 3300 1/20 1/10 90% 

bis(-2-Chloroethox y) methane 660 1(20 1/10 90% 

2,4-Dichlorophenol 660 1(20 1/10 90% 

1,2,4-Trichlorobenzene 660 38-107 ±23 1/20 1/10 90% 

Naphthalene 660 1(20 1/10 90% 

4-Chloroaniline 1300 1(20 1/10 90% 

Hexachlorobutadiene 660 1(20 1/10 90% 

4-Chloro-3-Methylphenol 1300 26-103 ±33 1/20 1/10 90% 
(para-chloro-meta-cresol) 
2-Methylnaphthalcne 660 1/20 1/10 90% 
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TABLE 5-3 (continued) 

DATA QUALITY OBJECTIVES FOR SEMI-VOLATILE (EXTRACTABLE) ORGANICS 

Detection Matrix MS/MSD 
Limits SQike Recove!:Y (%} Precision (RPD} QC Freguency 

Constituent Soil Lab Field 

µg/kg 

Hexachlorocyclopentadiene 660 l/20 1/10 
2,4 ,6-Trich lorophenol 660 1/20 1/10 
2,4,5-Trichlorophenol 3300 l/20 1/10 
2 -Chloronapthalene 660 l/20 l/10 
2-Nitroanilinc 3300 1/20 1/10 
Dimethyl phthalate 660 1/20 1/10 
Acenapthylene 660 1/20 1/10 
2,6 Dinitrotolucnc 660 1/20 1/10 
3-Nitroaniline 3300 1/20 1/10 
Acenapthenc 660 31-137 ±39 1/20 1/10 
2,4-DiniLrophenol 3300 1/20 1/10 
4-Nitrophenol 3300 11-114 ±50 l/20 1/10 
Dibenzofuran 660 1/20 1/10 
2,4-Dinitrotoluene 660 28-89 ±47 1/20 1/10 

Diethylphthalate 660 1/20 1/10 
4-Chlorophenyl-phenyl ether 660 1/20 1/10 
Fluorene 660 l/20 1/10 
4-Nitroaniline 3300 l/20 1/10 

4,6-Dinitro-2- methylphenol 3300 l/20 1/10 

N-Nitrosodiphenylamine 660 1/20 1/10 
4-Bromophenol-1- phenol ether 660 1/20 1/10 

Hexachlorobcnzene 660 1/20 1/10 
Pentachlorophenol 3600 17-109 ±47 1/20 1/10 
Phenanthrene 660 l/20 1/10 
Anthracenc 660 1/20 1/10 

Di-n-Butylphthalate 660 1/20 1/10 

Fl uorant hene 660 1/20 1/10 

Completeness 

90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
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TABLE 5-3 (continued) 

DATA QUALITY OBJECTIVES FOR SEMI-VOLATILE (EXTRACTABLE) ORGANICS 

Constituent 

Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl) Phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(b )Ouoranthene 
Benzo(k)Ouoranthene 
Benzo(a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Bcnzo(g,h,i)pcrylene 

Relative Percent Difference 

Detection 
Limits 

Soil 
µg/kg 

660 

660 

1300 
660 

660 

660 

660 

660 

660 

660 

660 

660 

660 

RPD = 
MS/MSD = 
pg/kg= 
QC= 

Matrix Spike/Matrix spike Duplicate 
Migrograms per kilogram 
Quality Control 

Matrix 
Spike Recovery (%) 

35-142 

MS/MSD 
Precision (RPD) 

±36 

QC Freguency 

Lab Field 

l/20 1/10 
1/20 1/10 
1/20 1/10 
1/20 1/10 
1/20 1/10 
1/20 1/10 
l /20 1/10 
l/20 1/10 
1(20 1/10 
1(20 1/10 
l/20 1/10 
1(20 1/10 

Completeness 

90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 



Constituent 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Expoxidc 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endosulfan II 
4,4-DDD 
Endrin 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Aldehyde 
Chlordane 
Toxaphene 

TABLE 5-4 
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DATA QUALITY OBJECTfVES FOR PESTICJDES/PCBs{fRPH 

Detection Matrix MS/MSD 
Limits S�ike Recove!}:'. (%} Precision QC Freguenc:r 

Soil Lab Field 
pg/kg 

2.0 1/20 1/10 
4.0 1/20 1/10 
6.0 1/20 1/10 
2.7 46-127 ±50 l /20 1/10 
2.0 35-130 ±31 1/20 1/10 
2.7 34-132 ±43 1(20 1/10 
55.6 1/20 1/IO 
9.4 1/20 1/10 
1.3 31-134 ±38 1/20 1/10 
2.7 1/20 1/10 
2.7 1/20 1/10 
7.5 1/20 1/10 
4.0 42-139 ±45 1(20 1/10 
44.2 42-139 ±45 1(20 1/10 
8.0 23-134 ±50 1/20 1/10 

117.9 1(20 1/10 
15.4 1/20 1/10 
9.4 1(20 1/10 

160.8 1(20 1/10 

Completeness 

90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
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TABLE 5-4 (Continued) 

DATA QUALITY OBJECTIVES FOR PESTICIDES/PCBs(
T

RPH 

Detection 
Limits 

Constituent Soil 

pg/kg 

AROCLOR-1016 80.0 
AROCLOR-1221 80.0 
AROCLOR-1232 80.0 
AROCLOR-1242 43.6 
AROCLOR-1248 80.0 
AROCLOR-1254 160.0 
AROCLOR-1260 160.0 
TRPH 379 

= Relative Percent Difference 
= Matrix Spike/Matrix Spike Duplicate 
= Micrograms per kilogram 
= Quality Control 
= Polychlorinated biphenyls (a.k.a. Aroclors) 
= Total recoverable petroleum hydrocarbon 

Matrix MS/MSD 
SQike Recove!Y {%} Precision QC Freguency 

Lab Field 

1(20 1/10 
1(20 1/10 

1(20 1/10 
1(20 1/10 
1(20 1/10 
1(20 1/10 
1(20 l/10 
1(20 1/10 

Completeness 

90% 
90% 
90% 
90% 
90% 
90% 
90% 
90% 
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6.0 PROPOSED SAMPLING ACTIVITIES AND PROCEDURES 

6.1 SUMMARY OF PROPOSED FIELD ACTIVITIES 

The landfill characterization and remediation at the H-06-L site will consist of trenching and 

excavation within previously identified areas followed by waste screening and segregat_ion and 

subsurface soil/debris sampling within the resulting trenches. Subsurface soils examination 

and data are needed to verify the presence or absence of contamination within the geophysical 

anomalies previously identified at the H-06-L site. 

The proposed subsurface sampling locations will be from trenches excavated within the 

previously identified geophysical anomalies. The areas selected for trenching will be field 

staked by the USACE prior tu starting the work and following a utility clearance. Prior to 

trench excavation, geophysical surveys (magnetometer, EM-31 and radar) will be performed 

to confirm the boundaries of previously identified anomalies and to evaluate the potential for 

buried metallic objects (e.g., drums). 

A formal unexploded ordnance (UXO) clearance will not be performed at the site because, 

based on a previous records search, UXO is not anticipated to be present. One USACE 

ordnance expert will be on-site during all field activities to provide supervisory support. The 

USACE is developing a specific ordnance plan for the site that will include contingency plans 

in case any UXO is encountered. 

Trenching will be performed by bulldozer and backhoe tractor. Excavated materials will be 

screened visually and by field instruments. Any potentially hazardous materials found in the 

excavation will be inventoried, and segregated from suspected uncontaminated materials. 

At the direction of the USACE, subsurface soil or debris samples will be collected from areas 

of visible discoloration and/or areas of elevated PID/FID readings. The number of subsurface 

soil/debris samples to be collected will be determined in the field. 
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6.2 SAMPLING PROCEDURES 

Sampling and measurement procedures to be used for this sampling event are in accordance 

with SOPs. These procedures are presented in Appendix E of the Work Plan. Appendix E of 

the Work Plan includes procedures for the following field operations: 

• Subsurface soil sampling 

• 

• 

Field logbook content and control 

Sample identification . 

• 

• 

Sample preservation, container, volume requirements . 

Sample labeling, packaging, and shipping . 

• 

• 

• 

• 

Sample custody . 

Documentation . 

Equipment decontamination . 

Use of field equipment. 

A copy of the following documents will be available to personnel in the field: 

• This QAPjP. 

• Work Plan and Field SOPs. 

• Site Safety and Health Plan. 

• Equipment Operation and Calibration Instructions. 
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7.0 SAMPLE CUSTODY 

7.1 CHAIN-OF-CUSTODY REQUIREMENTS 

A required part of any sampling and analytical program is ensuring the integrity of the sample 

from collection to final disposition. This includes. the ability to trace the possession an� 

handling of samples from the time of collection, through analysis and reporting of results, and 

final disposition. This documentation of sample history constitutes "chain-of-custody". 

Components of the chain-of-custody (COC) records include the field documentation (sample 

labels, custody seals, a field logbook, and COC records) and laboratory documentation (COC 

record, laboratory sample sign-in/sign-out logbook, laboratory sample storage records, and 

laboratory sample disposal records). 

A sample is considered to be under a person's custody if it is: (1) in a person's physical 

possession; (2) in view of the person after he/she has taken possession; or, (3) secured by that 

person so that no one can tamper with the sample. 

7.1.1 SAMPLE IDENTIFICATION 

Samples will be identified through the use of a coding system to identify sample locations 

and sample replicates (duplicates). The coding system will ensure that samples are uniquely 

identified, and will provide a tracking procedure to facilitate data retrieval. The coding 

system for subsurface soil/debris samples is presented in the Work Plan. Each sample will 

also be labeled with a Hanford Environmental Information System (HEIS) number to be 

provided by the USACE. 

7 .1.2 SAMPLE LABELS 

Sample labels are necessary to prevent misidentification of samples. Procedures regarding 

sample labeling are presented in the Work Plan. 
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7.1.3 CHAIN-OF-CUSTODY 

To establish the documentation necessary to trace sample possession from the time of 

collection, a chain-of-custody record will be completed for every sample and accompany 

every sample to the laboratory. Chain of custody procedures presented in the Work Plf!n will 

be followed. 

7.1.4 CUSTODY SEALS 

Custody seals are used to detect unauthorized tampering with samples following sample 

collection up to the time of analysis. Custody seals will be affixed to shipping containers as 

described in the Work Plan. 

7.1.5 FIELD LOGBOOK 

All information pertinent to a field survey or sampling effort will be recorded in a field 

logbook. Field logbook requirements are presented in the Work Plan. 

7.1.6 LABORATORY CUSTODY PROCEDURES 

Samples will be shipped to two offsite laboratories for analysis. All samples will be 

accompanied by the chain-of-custody record. Samples will be received by the laboratory 

sample custodian. Upon receipt by the laboratory, each sample shipment will be inspected to 

assess the condition of the shipping container and the individual samples. The enclosed 

chain-of-custody records will be cross-referenced with all the samples in the shipment; the 

chain-of-custody record will then be signed and placed in the project file. A unique 

laboratory number will be assigned to each sample upon receipt. This number identifies the 

sample through all further handling. It is the laboratory's responsibility to maintain internal 
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log books and records that maintain the chain-of-custody throughout sample preparation and 

analysis, and data reporting. 

7.2 SAMPLE SHIPMENT 

Each sample shipped will be packed in accordance with CDM Federal's SOPs presente_d in 

the Work Plan. All shipping procedures will comply with Department of Transportation 

regulations. Field personnel will telephone the laboratory following shipment and provide the 

following information: 

• 

• 

• 

• 

The number ar,d types of samples collected . 

Air carrier and airbill number(s) . 

Estimated date and time of arrival. 

Other pertinent information, including special handling instructions, changes in 
scheduled sampling activity, or deviations from established sampling 

procedures. 
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8.0 EQUIPMENT OPERATION, MAINTENANCE, CALIBRATION, AND 

STANDARDIZATION 

All field equipment used during this project will be operated, maintained, calibrated and 

standardized in accordance with manufacturer's specifications. Equipment, methods and 

frequencies are described in the Work Plan field sampling procedures section. Each piece of 

field equipment will have a protocol package that contains: 

• Operating Procedure. 

Routine preventative maintenance procedures including a list of critical spare 
parts to be available in the field. 

• 

• 

Calibration methods, frequency and description of calibration solutions . 

Standardization procedures (traceability to known standards) . 

• Precision and accuracy assessment procedures. 

The equipment to be used during the landfill characterization and remediation includes the 

following: 

• HNu (PID) 

• OVA (flame ionization detector [FID]) 

General operating procedures for this equipment are included in Appendix E of the Work 

Plan. The specific operating instructions for the equipment will be available on-site. 
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9.0 ANALYTICAL PROCEDURES 

The purpose of the contracted project laboratory is to provide analytical data of consistent, 

known, and documented quality which can be used to determine the nature and extent of 

contamination. Project protocols and methodologies are designed to provide data of known 

quality in strict accordance with approved quality assurance procedures. 

During the landfill characterization and remediation for Site H-06-L, samples will be analyzed 

by two off-site laboratories. 'The primary laboratory for the field samples is Environmental 

Science and Engineering Inc. (ESE), located in Gainesville, Florida. In addition, 10 percent 

of all field samples collected (a minimum of one sample) will be a duplicate sample to be 

analyzed by the USACE QA iaboratory. The North Pacific Division Laboratory is the 

USACE QA laboratory designated for this project. Addresses for both laboratories are 

provided in the Work Plan. 

As previously indicated, the number of samples to be collected and submitted for analyses 

will be determined in the field. Ten percent of the samples submitted to ESE, Inc. will be 

analyzed following CLP protocols, and ten percent will be field duplicate samples. 

Additional duplicate samples will be collected and submitted to the USACE QA laboratory as 

directed in the field by USACE personnel. 

The subcontractor laboratory will adhere to EPA methods as described in their laboratory QA 

Plan, which is attached to this QAPjP as Attachment A. All specified procedures will be 

followed exactly, without deviation unless modifications are specifically authorized by CDM 

Federal and the USACE. 

The following sections discuss the field analytical parameters, offsite analytical procedures, 

and general laboratory requirements to be followed. 
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9.1 FIELD ANALYTICAL PARAMETERS 

The following parameters will be analyzed in the field: 

• Total organic vapors (using a PID or FID) 

9.2 LABORATORY ANALYTICAL PROCEDURES 

Subsurface soils and debris samples will be sent to an off-site laboratory as part of this field 

program. The analyses to be performed by the off-site laboratory will reflect EPA Level III 

quality, except for one CLP analysis which will reflect EPA Level IV quality. The laboratory 

results will be evaluated against the goals and objectives set forth in Section 5.0. Analytical 

methods for all environmental samples are listed on Table 9-1. Additional information is 

presented in the Laboratory QA Plan included as Attachment A, and in the Work Plan. 

9.3 LABORATORY QC CHECKS 

The following laboratory QC check samples will be analyzed, as appropriate: 

• Method blanks 
• Blank/spikes 
• Surrogates 
• Matrix spikes and matrix spike duplicates 
• Laboratory duplicates 
• Initial and continuing calibration checks. 

If the laboratory QC procedures indicate a problem with an analysis, the laboratory will notify 

CDM Federal immediately to determine what type of corrective action will be required. 

CDM Federal will in turn notify USACE personnel. 
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TABLE 9-1 

ANALYTICAL METHODS FOR SOIL/DEBRIS SAMPLES 

Analyte 

Volatile Organics GC!MS 

Semi-Volatile Organic GC!MS 

Pesticides/PCB s GC 

Barium, Cadmium, Chromium, ICP 
Lead, Silver 

Arsenic AA 

Selenium AA 

Mercury CV 

Total Petroleum Hydrocarbons GC!MS 

(a) = Atomic absorption AA 
ICP 
CV 

= Inductively coupled plasma 
= Cold Vapor 
= Gas Chromatography 

Technigue 
(a) 

GC 
GC!MS = Gas Chromatography/ Mass Spectrometry 

Extractionl'.Analysis 
Method (b) 

8260 

3540 I 8270 

3510 / 8080 

3050 I 6010 

3050 I 7060 

3050 I 7740 

----- I 7471 

9071 / 418. 1 W (c) 

(b) Methods are from EPA SW-846 - Test Methods for Evaluation of Soil Wastes, 3rd 
Edition. 1986. 

(c) Washington State modified method 

9-3 
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9.4 LABORATORY EQUIPMENT CALIBRATION 

Laboratory calibration procedures are specified in the EPA-approved analytical methods. The 

Laboratory QA Plan included as Attachment A describes calibration procedures. 

9.5 LABORATORY CUSTODY 

The following laboratory custody procedures will be followed: 

• Designation of a sample custodian . 

Correct completion by the custodian of the chain-of-custody record, including 
documentation of sample condition upon receipt. 

Laboratory sample tracking and documentation procedures. 

• Secure sample storage (in the appropriate environment-refrigerated, dry, etc.), 

maintenance of sample storage records, maintenance of intra-laboratory sample 
custody records, documentation of proper sample disposal and disposal date. 

• Proper data logging and documentation procedures including custody of all 
original laboratory records. 
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10.0 DATA QUALITY MANAGEMENT 

To ensure that data management activities provide an accurate and controlled flow of data, it 

is important that data handling and reporting steps be defined and implemented. Data 

management procedures are applicable to field and laboratory-generated data. The following 

sections present a description of field and laboratory data recording, validation, reducti�n, and 

reporting for this project. 

IO. I DATA RECORDING AND REDUCTION 

The landfill characterization and remediation sampling data will be produced through visual 

observations, direct reading i11strumentation and measuring devices, and performance of 

chemical analyses. All field activities, direct reading instruments, and measuring devices will 

be used in accordance with procedures in the Work Plan, and specifications in equipment 

manufacturers' operations and maintenance manuals, as appropriate. 

Field observations, direct reading instrument responses, and other measurements will be 

recorded in field notebooks. The Field Team Leader will be responsible for ensuring that all 

necessary data and information are incorporated into the logbooks while field activities are 

occurring. All sample identification designations will be cross referenced to their HEIS 

number in the logbook. 

The data recorded in logbooks and forms will be transferred to tables, figures, or logs. Some 

data will be entered onto spread sheets to facilitate data analysis. The Project Manager will 

be responsible for data transfer activities including instituting QC measures to ensure that data 

transfers have been performed accurately. The Project Manager will also check the analytical 

laboratory data for completeness and reasonableness. Raw laboratory data will be reconciled 

with field identifiers and transferred from the laboratory reports to spread sheets. All data 

transferred will be checked by the CDM Federal project staff at least once for completeness 

and accuracy of transfer. 
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10.2 PROCEDURE FOR OUTLIERS 

All data collected, whether analytical, field easurement, or observation, will be reviewed by 

the Project Manager to look for values or other conditions that do not reflect what is expected 

or known for the site. Analytical data outliers will be discussed with the analytical 

laboratory to determine if the outlier is a result of laboratory error. Field measurements and 

observations will be checked versus the field log and records and discussed with the 

individuals who collected the data to determine the possibility of error. If the outlier cannot 

be confirmed, it will be flagged as such. 

10.3 ANALYTICAL DATA REPORTING 

For samples subject to Level IV QC, analytical data reporting will be the full CLP data 

package or equivalent if non-CLP methodologies are used. This will include results from 

initial and continuing calibration, matrix spikes, matrix spike duplicates, blanks, laboratory 

duplicates, surrogate recoveries, chromatograms, mass spectra, and tuning data. For EPA 

methods not defined by the CLP, the data report will include calibration information, results 

from method blanks, blank/spikes, matrix spikes, and matrix spike duplicates. 

Chromatograms and plotted control charts associated with the blank/spikes will be presented 

with the data. 

For samples subject to Level III QC, analytical reporting will include results from initial and 

continuing calibration, matrix spikes, matrix spike duplicates, blanks, laboratory duplicates, 

and surrogate recoveries. 

10.4 DAT A REPORTING 

Daily Quality Control Reports (DQCR): DQCRs will be developed daily during field 

activities and submitted at the end of each week to the USACE. The DQCRs will include the 

subcontractors and equipment onsite; work performed (including samples collected and 
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shipped); quality control activities; health and safety levels and activities; problems 

encountered and corrective action measures taken; and anticipated activities for the next day. 

A copy of the DQCR form is included in Appendix D of the Work Plan. 

Technical Report: Upon completion of the field work and receipt of all analytical results, 

CDM Federal will prepare the draft Technical Report. The draft Technical Report will_ be 

submitted to the USACE approximately 24 days after demobilization from the field. The 

draft Technical Report will contain the following information: 

• 

• 

• 

A brief narrative which summarizes the site location, history, and objectives of the 
landfill characterization and remediation . 

Field activities performed including sampling techniques. 

An inventory of all wastes removed from the landfill. 

• A description of the numbers and types of samples collected, and the dates of 
collection. Included with this will be a table which lists the sample numbers and any 
corresponding laboratory numbers required to identify analytical results for each 
sample. The table will show which samples are field QA/QC samples. 

• A map showing the location of all samples collected, and a map showing the limits of 
waste removal, and the boundaries of geophysical surveys. The information presented 
on the map will not be surveyed to confirm exact locations but will be plotted in the 
field with respect to site features. 

• A brief discussion of the sample analysis results. This will include a listing of the 
compounds detected in each subsurface soil sample and the range of concentrations 
detected. 

• A discussion of QC activities in the field. This will include any deviations from the 
QAPjP. 

• The analytical data package from the laboratory will contain detection limits for all 
analyses, dilution factors, and appropriate data flags; laboratory QC results including 
instrument blanks, method blanks, surrogate spike samples, matrix spike samples, 
laboratory duplicates and /or matrix spike duplicates pairs; and completed chain of 
custody forms showing sample shipment and sample preservation. 

• Discussion of whether or not DQOs were achieved. 
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• Results of any QA audits conducted . 

• Discussion of conclusions and recommendations . 

• An appendix containing all daily QC reports . 

Following receipt of comments from Walla Walla USACE and other agencies, CDM Federal 

will incorporate the comments into the draft report and submit a final Technical Report. 

10.5 DATA VALIDATION 

c::r Laboratory analytical data will not be formally validated during this investigation. However, 

� 
� 
C"'-,.J 

·� 

laboratory information necessary to perform validation will be included with the Technical 

Report. In addition, the analytical laboratory will be required to flag data that does not meet 

-� QC requirements of the EPA methods used. 
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11.0 QUALITY CONTROL CHECKS AND SAMPLES 

The QC samples being sent to the offsite laboratory will include field duplicates, trip blanks, 

and rinsate blanks. Additional QA samples will be sent to the North Pacific Division USACE 

designated laboratory. Field duplicate samples will be used as a check of laboratory and field 

sampling procedures. Additional sample volume for matrix spike/matrix spike duplicat� 

analyses will also be provided to the subcontracting laboratory. The following paragraphs 

present information on these QC samples. 

Field Duplicates: Duplicate samples will be collected at a frequency of approximately 10 

percent, thus a minimum of cne sample out of the ten to be collected will be a field duplicate. 

The North Pacific Division QA laboratory will also receive duplicates at a frequency of 

approximately 10 percent. Duplicates will be collected, numbered, packaged, and sealed in 

the same manner as the other samples. The samples will not be identified as duplicates on 

the sample labels to the offsite laboratory. The identity of the sample as a duplicate will 

therefore be unknown to the laboratory personnel performing the analyses. Duplicate samples 

will be noted in the field logbook for documentation and verification purposes. 

Trip Blanks: Trip blanks will consist of organic analyte-free water that is placed in a 

volatile organic analysis (VOA) sample container at the offsite laboratory and is transported 

from the laboratory to the sampling site. Trip blanks then accompany volatile organic 

compound (VOC) samples during collection and are shipped back to the offsite laboratory. 

The trip blank is analyzed for the same parameters as the other volatile samples. Trip blanks 

will be submitted at a frequency of approximately 10 percent of the coolers containing 

volatile samples. The Field Team Leader will be responsible for determining which coolers 

will contain trip blanks. 

Rinsate Blanks: Equipment rinsate blanks will be comprised of the final analyte-free rinse 

water from decontamination of sampling equipment. These blanks are a check to verify the 
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effectiveness of decontamination procedures. Rinsate samples will be collected at a minimum 

frequency of one in 20 samples. 

Matrix spike/matrix spike duplicates (MS/MSD): As required by the analytical protocols, 

some samples will be designated as MS/MSD samples. These samples contain extra sample 

volume and are used by the offsite laboratory to meet QA/QC requirements. To the extent 

possible, the samples designated as MS/MSD should contain contaminants. MS/MSD 

samples will be collected at a frequency of ten percent (1 per 10) or as otherwise directed by 

the laboratory. Field personnel should contact the laboratory to determine the specific volume 

"-.0 

Ln requirements for these samples. 
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12.1 AUDITS 
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12.0 QUALITY ASSURANCE OVERSIGHT 

Requirements for audits are the responsibility of the CDM Federal QA Director. Audits are 

scheduled on a quarterly basis by the CDM Federal QA Director. All audits will mee� the 

requirements stated in the CDM Federal Quality Assurance Manual, Part One, Revision 

Number 1, January 15, 1993 and Part Two, Revision Number 5, October 15, 1993 and will 

conform to the USACE CEQAPP 1.1 dated June 15, 1993. System audits are qualitative 
r---
Ln reviews of project activity, and QC measure implementation to check that the overall QA 

.CJ 

� program is functioning. These may include field, laboratory, and office audits. No 

?;S performance or system audits are currently planned for this delivery order. 

--;,,-

5--, 
Following an audit, the QA Director or designated audit staff will develop an audit report that 

summarizes the audit findings, including those areas found to be in non-conformance (if any). 

This report will be submitted to the CDM Federal Project Manager to identify appropriate 

corrective actions. Resolution of corrective action requests is addressed in the CDM Federal 

QA Manual, Part Two (1993). 

12.2 CORRECTIVE ACTION REQUIREMENTS 

Throughout this QAPjP, various control limits have been specified that, if exceeded, require 

corrective action. These limits include target levels for precision, accuracy, completeness, QC 

sample types, and criteria for representativeness and comparability. The need for corrective 

action may also result from performance or system audits. USACE will be notified 

immediately if data do not meet the QA objectives. 

Responsibility and procedures for identifying and reporting nonconformances is described in 

the CDM Federal QA Manual Parts One and Two. Nonconformances with the established 

quality control procedures will be identified and no additional work (which is dependent upon 
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the nonconforming activity) will be performed until the nonconformance is corrected. In all 

cases, corrective action procedures will be implemented to the satisfaction of the USACE. 

If a nonconformance or deficiency is identified during routine work or during a CDM Federal 

audit, the USACE will be notified, and corrective action will be initiated by CDM Federal 

and its subcontractors. The corrective action-steps are: 

• 

• 

• 

• 

• 

• 

• 

Identify and define the problem; 

Assign responsibility for investigating the problem; 

Determine corrective action to eliminate the problem; 

Assign responsibility for implementation of the corrective action; 

Implement the corrective action; 

Verify that the corrective action has eliminated the problem; 

Document the problem identified, the corrective action taken, and its 
effectiveness in eliminating the problem. 

The person identifying a deficiency or nonconformance initiates a corrective action request 

and submits it to the CDM Federal QA Director, who assigns responsibility for responding to 

the request. The QA coordinator is responsible for following up on the request and monitoring 

the implementation of appropriate corrective actions. 

Corrective action procedures that might be implemented from audit results or detection of 

unacceptable data are developed on a case-by-case basis. Such actions may include altering 

procedures in the field, resampling and/or retesting, obtaining new equipment or supplies, or 

additional staff training. 
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12.3 QA REPORTS TO MANAGEMENT 

Periodic reporting keeps C[iM Federal management, project management, and clients 

informed of QA implementation. Monthly reports prepared by the QA staff summarize the 

following: 

• 

• 

• 

• 

Activities conducted during the reporting period . 

Audits conducted . 

Quality problems found . 

Corrective actions taken . 

QA project pla.1s reviewed and approved during the reporting period . 
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STATEMENT OF NON-DISCLOSURE 

This document includes data that shall not be duplicated, used or disclosed, in whol_e or in part, 
for any purpose other than to evaluate this document. This restriction does not limit the client's 
right to use the information contained in this document if it is obtained from another source 
without restriction. The data and information subject to the restriction are contained in the entire 
document. 
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National Institute! of Occupational Safety :mu Health 

National Institute! of StanJarJs anJ T .::chnnll>J;Y 

nc::phdomi:!tric turhiJity unit 

Proficiency Analytical T i:!�ling Prngrnm 

polychlorinatc:J hiph.::nyl 

p.::ntachlorophenol 

platinum-cuhalt unit 

percent ri:!lative stanJarJ J.::,·iation 

prdidc..l si:!tup 

photoioniz.ation cli:!,·icc:: 

polynudi:!ar aromatic hyJrocarhun 

parts per hi! I ion 
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pp! 

psi 

PVC 

QA 

QA/QC 

QC 

QCC 

RF 

RPO 

s 

SCT 

sos 

SOP 

STORET 

THMS 

TIC 

TOC 

TOX 

TRPH 

µg/L 

µL 

µmho/cm 

UPS 

USACE 

USGS 

LIST OF ACRONYMS AND ABBREVIATIONS 
(Continued. Page 4 of 5) 

parts per thousand 

pounds pa s4uare inch 

poly\'inyl d·.loride 

q u.tl it y assu. an�·c: 

lJU:1lity assu··am.:e:llllality control 

quality cont:nl 

quality control ,heck 

response fac,or 

relative: pc:rccnt difference: 

�urrogate 

�alinity, conductivity. anJ tc:mpaaturc: 

,;oJium JuJc:cyl �ulfatc 

stanJarJ operating proceJurc: 

�toragc: and retrieval 

trihalomdhanes 

tc:ntativdy iclentitied compounJ 

total organic carhon 

tutal organic halides 

total re..:u,·er.1hlc: pdroleum hyc.Jroc;irhons 

nm:rugram,; per gram 

mi,rngram� per liter 

micrnliter 

micromhos per centimetc:r 

Uniwl Pared Sc:rvicc: 

U.S. Army Corps of Engineers 

L' .S. Geological S11n·c:y 
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UV 

voe 

YSI 

LIST OF ACRONYMS AND ABBREVIATIONS 

(Continuc:u, Page: 5 of 5) 

ultraviolet 

volatile organic compound 

Y dlow Sprin,;;s Instrumc:nts 
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3.0 ST ATE:\IEt\'T OF POLICY 

3.1 QUALITY ASSURANCE (QA) STATE;\IENT OF POLICY 
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It is the policy of Environmental Science & Engineering, Inc. (ESE), Gainesville 

Laboratory, to maintain an active quality assurance/quality control (QA/QC) program to 

provide the highest quality information and ensure the highest professional standards in 

deliverables for every project undertaken. An established QA/QC philosophy and 

program are essential for any organization to consistently produce valid laboratory data. 

To be valid. d:11a must be generated under w11trl)lkcl cnnditinn� which clo not adversely 

affect data quality. D:ita must also be imc:rpretccl by capabk profession::ils who are 

trained in appropriate sciemific disciplines, maimain a current knowkclge of their field. 

and are expens in the applications for \-vhich the data will be used. The objectives of the 

QA/QC program arc: to estim:ite the quality of e:ich analytical system including precision. 

accuracy, and sensitivity sufficient for each project. The QAiQC program also assists in 

the early recognition of deficiencies which might affect data quality. validate d:it::i. :ind 

define data usability. 

ESE's commitment to the: QAiQC process is evicknced by the establishment of a separ:ite 

QA/Safety Division which is responsible for overseeing QA activities and an internal 

QA/QC department ,vhich is responsible for overseeing QA and QC ::ictivities within the 

Gainesville Laboratory. QA is a management system which ensures the completion of 

predetermined activities. 'All activitic:s art:'. recorclecl including traceability. completeness. 

and document security. QC refers 10 specific acti0ns taken to ensure that system 

performance is consistent with established limits. These actions ensure precision, 

accuracy. comparability. and compkteness of analytical d::ita . 

ESE suppons a corporate-wide Quality Education System (QES). All employees are 

trained in the quality improvement process. This training is supplememed at the 

departmental le,·el by instructing t:'.lllployec:- on the imp1)rt:1nc..: of QAiQC and the price of 

n1)nconformance. 



-

3.2 SCOPE 

LCQAPl292 
Section No._]_ 
Date 08/ �/93 
Page Z of -1.... 

All major environmenral studies and analyses conducted by ESE Gainesville Laboratory 

for projects under the guidance of the Deranment of Energy (DOE). the Naval Energy 

And Environmental Suppon Activity (NEESA). the Hazardous Waste Remedial Actions 

Program (HAZWRAP). the Florida Department of E1wironmenral Regulations (FDER) or 

any state and federal government agency must be perf0r111ecl in accordance with this 

Laboratory Comprt!hensive Quality :\ssur:111ce Pl:ln (LCQAP). 

This LCQAP will be the b:1sis for all 1ml_iecHpc-:il1( QA pl:111s ex.:ept where alternate QA 

plans are required. \\'hen apr,rnpri:11e. thi� LCQ.-\P ,,·ill be tiled ,,·ith :i client :ind/or 

regula10ry age11-.:y :111cl. on...:e :q,prn,·ecl. may be rc:fcrcnccd in lic:u oi repetiti\'e submission 

of plans in which only a rortion of the information i� changed. 

3.3 OOCL1\JE:\'T CO�TROL 

This LCQAP will bl! rt!visecl periocli..:ally as pruccclur:11 changes bt!come necessary. 

Changes will bl! clncun1;::11ted by the tl:1tt! :rntl rcvi�illn 11t1111bcr of t!ach section. ESE's 

QA/QC Deranmenr \\'ill �eer a tlistrihurinn list :rncl :1ssig11 a unique number to each copy 

of the LCQAP. When :i section is rcYisctl. the rc,·isinn tlatt! ,viii rer,lace the original date 

in the heading code. the revision number \\'ill bl! changed. ancl the table of contents will 

be updated. Copies nf the re,·i�ed �ectinns ,,·ill be pr1,,·itlc:d t1) c:1ch incliviclual on the 

distribution list. 

These procedures will apply unce the pl:rn has been t'i1ulizccl anti implemented: these 

procc:dures v,ill nnt apply to clraft c1\,cu111cnts. 
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4.0 ORGANIZATION AND RESPO:\'SIBI LITIES 

4.1 LABORATORY OPERATIONS Ct\PABILITIES 

ESE laboratory operati,Jns include the following capabilities: 

I. Groundwatc,r and surface water :rnalysis, 

2. Soil and seciment analysis, 

3. Wastewater analysis, 

4. Air monitor".ng screening. 

5. Drum analy'.;is. and 

6. Underground storage tank ::rnalysis. 

4.2 KEY PERSONNEL 

This section includes EsE·s Gainesville L:1boratory key personnel identified by title and a 

brief summary of each individuals responsibilities. .-\n organization chart of the 

Gainesville Laboratory is presented in Figure 4-1. 

4.2.1 LABORATORY OPERA TIO:\'S PERSO\":\'EL 

4.2.1.1 Laboratory Director 

The Laboratory Director is responsible tor the overall management of the analytical 

laboratory, including the appointment ancl supervision of the Lat�oratory Information 

Services :--•tanager. Labor:nory Division Managers. Customer Service r--.-lanager. and 

Laboratory QA/QC Managt!r. He is responsible for approving all analytical procedures 

and associated QA/QC procedures. 

4.2.1.2 Laboratory QA/QC i\lanagt.'r 

The Laboratory QA/QC Manager is responsible for the overall management of the 

laboratory QA/QC operations. including the appointment and supervision of the 

Laboratory QA/QC Coordin:uors. 
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GAINESVILLE LABORATORY DIRECTOR 
J. Mousa, Ph.D. QA/SAFETY 

DIRECTOR 
r-- R. Ogwada, Ph.D. 

I 
(ActinQ) 

LABORATORY LABORATORY LABORATORY 
INFORMATION SERVICES QA/QC MANAGER .... QA/QC COORDINATORS 

MANAGER P. Plslgan, M.S. 
V. Kelter, 8.S. 

V. O'Brien BA A. Thleke, M.S. 

LABORATORY CHEMICAL 
RADIATION SAFETY 

HYGIENE/SAFETY 
R. Klnney, 8.S. 

W. Holowasko 

I I 

INORGANIC CUSTOMER SERVlCE ORGANIC 
ANALYTICAL DIVISION DIVISION ANALYTICAL DIVISION 

K Erondu, M.S. P. Geiszler, M.S. M. Winslow, M.A. 

I 

ATOMIC SPECTROSCOPY LA BORA TORY GC/MS 
--- DEPARTMENT MANAGER PROGRAM MANAGER DEPARTMENT MANAGER 

K Barry, S.S. H. Prentica, M.S. 0. Roberts, B.S. 
LABO RA TORY COORDINATORS 

- C. Costakis, B.S. 
WATER QUALITY & N. Fernandez, A.S. GC/HPLC 

---
ATMOSPHERIC CHEMISTRY J. Vendrick, 8.S. DEPARTMENT MANAGER ..__ 

DEPARTMENT MANAGER R. Robinson, M.S. 8. Welchert, B.S. 
K Allen, S.S. K Hatfield, M.S. 

RADIOCHEMISTRY LA BORA TORY SAMPLE PREPARATION 
..__ DEPARTMENT MANAGER PROGRAM MANAGER DEPARTMENT MANAGER .__ 

R. Kinney, B.S. - J. Shamis, M.S. P.Oumas,A.A. 
LABORATORY COORDINATORS 

C. Fiore, 8.S. 
B. Ritter -

SAMPLE CUSTODIAN 

LABORATORY V. Prem-Das 

PROGRAM MANAGER .. 

0. Greer, Jr., B.S. 
LA BORA TORY COOR DINA TORS 

E. M�field, B.S. 
S. WOOdward, B.S. 

P. Wiber, B.S. 

Figure 4-1 

ESE GAINESVILLE LABORATORY 

ORGANIZATION CHART 
ENVIRONMENT AL SCIENCE 

& ENGINEERING, INC. 

SOURCE: £SE. 
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4.2.1.3 Laboratory QA/QC Coordinator 

--------------------
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The Laboratory QA/QC Coordinator is responsible for coordinating the certification 

programs of the Gainesville Laboratory. The Laboratory QA/QC Coordinator also 

performs laboratory and data audits, and maintains QC records for inspection by ESE 

project management and the Project QA Coordinator. The Laboratory QA/QC 

Coordinator provides guidance and coordination to resolve any QA/QC deficiencies and 

reviews precision. ::iccuracy, :ind blind samples for projects to ensure completeness of the 

QC data . 

4.2.1.4 Laboratory Information Sen-ires ;\lanagcr 

The Laboratory lnform:uion Services :\1anager oversees ESE's computerized data 

management system and is responsible for the following: 

l. Maintaining ESE's Chemical Laboratory Analysis Scheduling System 

(CL..\SSn1
) (refer to Section lO. I): 

.., Approval of all changes made 10 CLASSn1
: and 

3. Storage of chain-of-custody logsheets. analytical batch folders for all 

departments in one central location. and all other computerized d:na. 

4.2.1.5 Laboratory Division :\ lanagcrs 

The Analytical Laboratory Division M:111:-igers are rt!sponsible for the overall management 

of their respective :111:-ilytical inorg:mic and organic sections or including the appointment 

and supervision of their Department \1anagers. The Customer Service Manager is 

responsible for the overall management of the project operations within the laboratory 

including the appointment and supervision of the Laboratory Program Manager. 

4.2.1.6 Laboratory Program ;\ lanager 

The Laboratory Program Manager is responsible for the overall management of the 

project operations within the Gainesville Labl1ratory. including the appointment and 

supervision of the Labu:-:1tu:·y Cuurd:natnr:) and Sample Custndian. 
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The Laboratory Coordin:-itor :-icts :-is li:-iison between lield :ind laboratory operations and is 

responsible for the following: 

1. Coordination of sample :1n:1lyses to meet project or client objectives: 

2. Preparation of analytical reports. including coordination with the QA Division 

or Laboratory QA/QC Man:iger :-ind 1:-iborarory n1:1n:1gement to ensure that the 

data are validated prim to reit':ise tn the client: 

3. Review of :iny QAiQC detii.:iencies rc!porred by the Laboratory Department 

'.\·1anag.er: :lllcl 

-+. Coordin:ition of :rny d:1t;1 ch:1nges resulting from re\·iew by the Laboratory 

QA/QC Coordin:1tor. ancl/or Project \1:rnager. 

4.2.1.8 Sample Custodian 

The Sample Custodian checks in the samples from the field upon receipt by the 

laboratory. The S:-irnple Custodian compares �111 samples cnntained in the shipment to the 

logsheet(s) to ensure th:-it all s:irnples clesign:1ted on the logsheet h:ive been received. The 

Sample Custodi:111 will note any �reci:11 remarks concerning the shipment and deliver the 

logshec::t to the L:1bor:1tory Information Savices M an:iger. The Sample! Custodian places 

samples in_ appropri:lte stor:-ige areas and notilies the appropriate Labor:uory Coordinators 

and Laboratory Department �fan:-igers. or clesignee. 

4.2.1.9 Laborntory Departmt·nt :\la11agers 

The Laboratory Department Managers are resp@sihle fnr providing consistent ::rnd 

accurate laboratory d:ua ancl technical reports proclucecl by 1heir analysts. These 

individuals are responsible:! to the Project �fanager to ensure that all personnel under their 

direction are knowledge:-ible of the QA/QC requirements of the project and that all QC 

and technical review procedures are followed :-incl documentation is provided. 
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4.1.10 Laboratory Analyst 
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Laboratory Analysts mJJst perform preliminary QC checks to ensure that each batch of 

data being generated passes all the required QC criteri:i. 

4.1.11 Radiation Safr·ty Officer 

The Radiation Safety Officer is responsible for t!nforcing company policy in handling 

radioactive materials in order to ensure protection of :ill ESE employt!es and facilities 

from exposure to radiation. He is rt!spomible for evaluating new requirements by. Florida 

DHRS and/or NRC to c:nsure that ESE·s Radio:1cti\'e \laterials Licens.! is in compliance 

and reviewing ;rnd ev::lit,:iting stanclarcl operating rruct!clures :incl sections of the 

Laboratory Safety Mam,::il involving the use of r:1dio:1ctive m:ueri::ils for appropriateness. 

He is also responsible for monitoring spills :incl leaks in areas where radioactive materials 

are used. le::lk testing and documeming all sealed and unsealed radi:uion sources, and 

issuing. collecting :ii1d sl�ipping personal monitoring d_evict!S. He conducts radiation 

safety training of all personnel prior to their handling of raclio:1ctive materials. and 

maintains an inventory of all r:1dioactive materials. He will removt! and maintain 

documentation for the remo\':il of racli\1:ictive s:unples :1s necessary to a temporary storage 

area within the comp::iny facility. 

4.1.12 Laboratory Chemical Hygic11e Offin·r 

The Chemical Hygiene Officer (CHO) will assist laboratory supervisors in implementing 

the Chemical Hygiene Program. He will provide training (in accordance with Health and 

Safety (H&S) SOP 112- Chemical Hygiene Progr:1m Tr:iining). review laboratory safety 

manuals and SOPs. and perform safety audits of laboratory procedures and safety 

inspections of laboratory protective equipment to determine compliance. Areas of non

compliance will be reported to the appropriate supervisor or man:iger. Tht! CHO will 

make this Program readily available to laboratory workers and supervisors. He will 

evaluate worker chemic::il exposure (in accordance with H&S SOP 140) and will provide 

a written report of each exposure assessment or rlerermination to the Laboratory Director 

for action ::is necess::iry. Any over exp\1�ure shall be rcportt!cl 10 the Region::il Health and 

S:ifety Coordin:11or (RHSC). 
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4.2.2. l ESE QA/Safety Director 
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The ESE QA/Safety Director maintains ESE's overall QA program and interacts with the 

Corporate Officers. Division Managers. and the Laboratory QA/QC manager to ensure 

compliance with approved QA/QC plans. He may review QA/QC reports to the Project 

Manager and the client, and may be responsible for approving QA/QC procedures. 

Formulation of QA rolicy and the formul::uion of th;! Qu:ili!y Assurance Program is the 

responsibility of QA/Safet�' Director. ,�·ho repnrts to ESE"s �E Region Manager. 



1 

I 

.. 

LCQAP/1292 
Section No.� 
Date 08/ �/93 
Pagel of 120 

5.0 QA OBJECTI\'ES FOR l\1EASUREJ\1El\'T DATA 

5.1 LABORATORY ANALYSIS 

Analyses are performed according to standard U.S. Environmental Protection Agency 

(EPA) analytical procedures for analysis of water and soil/sediment unless otherwise 

specified (Tables 5-1 through 5-61). EPA precision and accuracy data and historic ESE 

data were used as the basis for developing criteria to assess laboratory method 

performance and the precision and accuracy of sample data, as nmed. These limits are 

s11hjecr ro ch;rnge h:iserl 011 ;icrn;il hi>t0ric ;ind current perform�nc-e: tq:1dates will be 

provided for insertion into all control copies of our site-specific QAPPs, as appropriate. 

Specific compounds are used for controlling purposes in multianalyte methods and are 

identified in Tables 5-2 through 5-61. L:ihoratory method performance is evaluated using 

calibration checks, blanks, and QC check samples: sample accuracy and precision are 

evaluated using matrix spike and matrix spike duplicate data. 

The detection limits (DLs) achievable for all parameters are listed in Tables 5-3 through 

5-61 (odd numbered tables). These DLs were developed in accordance with specific 

procedures referenced for each analytical method. The DLs for waters and calculated for 

solids are typically reported as DLs, if no matrix and/or other interferences (i.e., 

instrument noise) are found to be present (subject to adjustment for dilutions and/or 

moisture contents). 

The following is a brief explanation of the terms that appear in Tables 5-2 through 5-61. 

Items that are not applicable! are denoted by NA. 

Reference: The reference of the standard analytical methodology used for each 

procedure. 

Precision: Evaluated based on the relati\'e percent difference (RPDJ of duplicate spikes 

(see Section 11.0 for definitions) . 
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Accuracy: Evaluated based on the percent recovery of each spike (see Section 11.0 for 

definition). 

Units: Volume in liters (L) je.g .. micrograms per liter (µg/L)] indicates a water matrix: 

control spikes are added to either sample matrices or to organic-free laboratory water. 

Mass in grams (g) or kilograms (kg) je.g .. milligrams per kilogram (mg/kg)) indicates a 

soil/sediment matrix; control spikes are added to sample matrices, soil, or blank water. 

depending on the analytical procedure. 

! 

.J 



Table: 5-1. Sample Pr�p,mHion Methods 

Sample Prcpuation 
Method Numbu Dcsc ription 

EPA 3005 r\<.:id Dii;c:stion 

EPA JOJO A,id DifcStion 

-..0 

EPA 3020 Acid Diic:stion -

EPA 3050 A,:id Di:!i:c,ti1111 

EPA 3510 Separator Fu1111,d Liquid-
Liquid Extr;;ction 

EPA 3520 Continuous Liquid-
Liquid Extraction 

EPA 3540 Soxhkt Extrn<.:tirrn 

EPA 3550 Soni.:ation Exm..:tiun 

EPA 5030 Puq;c-And-T rap 

EPA 3630 Sili,a Gd Ckanup 

EPA 3640 Gel-Permeation Cleanup 

I EPA 3660 Sulfur Cleanup 

*Only usc:d for foh. oily. or hifhly contaminateu sa1:1pks. 

Source: ESE. 

I 

Matrix 

Aqu,:>ous 

Aqueous 

Aquc:ous 

Solid 

Aqueous 

Aqueous 

Solid 

Solid 

Aqueous, 
Solid 

Aqueous, 
Solid 

Aqueous, 
Solid 

Aqueous. 
Solid 
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Sample Preparation 
for Method.� 

EPA 6010, 7020. 7200, 7210. 
7450, 7480, 76 I 0, 7770 

EPA 6010. 7020. 7200. 7210. 
7450, 7480, 7610. 7770 

EPA 70-11, 7060. 7091. 7131. 
7191. i20I. 7210, 7421, 7470. 
7471. 7481. 7740. 7841. 791 I 

EPA 6010, 7020. 7200, 7210. 
7450, 74SO. 7610, 7770, 7041. 
7060, 7091, 7131, 7191, 7201, 
7210, 7421. 7470. 7471, 74&1, 
7740, 784 I. 79 I I 

EPA &040. 8060. SOSO. 8 I 20. 
8140, 8270, 8310 

EPA 8040. 8060 .. 8080. 8 I 20. 

8140. 8270, 8310 

EPA 8040. 8060. 8080. 8 I 20. 

8140, 8270. 8310 

EPA 8040. 8060. SOSO. 8 I 20. 
8140. 8270. 8310 

EPA SOJO, 8020, 8240. 8260 

EPA 80S0 

EPA 8080, 8140. 8270'" 

EPA 8080. 8120 

· · ·---
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Tab I� 5-2. Summary or Pr.:cision ,1mJ Accurncy Crit�ria for lnorprnics Analysis. M�tals Analysis, Oil 
and Grcas.:, TRPH, TOX, Mt: ?.,1dioch�mical An,1lysis 

M�thnd CritainnL1 

Accuracy 
Pr�cision (Pi!rcl!nt 

Parnmct.:r Units Refi!r�ncl! (Max RPD) R.:covery) 

Aluminum, Tot:,! µ;'L EPA :?00.7, 202.2. 3005. 

3010. 6010 16 81-113 
Aluminum. Solid Iilf•'�� EPA Jo5o. 10:.0. c,o:o· :: Jr 75-1; ,· 

Antimony. Totl11" µf!L EPA 204.2, 3020. 704 ! 25·' 75-J2Y 
Antimony. Totill' µt:IL EPA 200.7. 3005. 3010. 6010 15 79-109 
Amimony, Solid' m;:lki; EPA 3050, 6010 15 79-109 
Antimony. Soli,J m.,:lk,: EPA 3050. 7041 25" 75-125·; 

Ars.:ni,, Total' µ;:.'L EPA 206.2. 3005. 3010. 24 72-120 
6010'. 3020, 7060 

Ars.:ni,. Solid' mi;lk.,: EPA 3050. 7060. 6010' 24 72-120 

Barium. Total' 11.,: 1L EPA 208.2 25·' 75-125" 
Barium, Total' µ;:IL EPA 200.7, 3005. 3010, 6010 10 86-106 
Bt1riu111, Solid" mflk.,: EPA 3050, 6010 JO 86-106 

B1!rylli11m. Total' /lfll EPA 210.2.3020. 7091 .., '"'ii 
�) 75-125,1 

B�ryllium. Total' µ.,:il EPA 200.7, JOOS. JOJO. 6010 15 78-108 
Beryllium, Soliu' 111;:!k.,: EPA 3050. 6010 15 78-108 
Bayl!ium. Soliu' mi;lk.,: EPA 3050. 7091 25'' 75-125'1 

Cadmium. Total' 11!:,'L EPA 213.2. 3020. 7JJJ 25" 75-125" 
Cadmium. Total' 1•i:'L EPA 200.7. 3005. JOIO. 6010 14 80-1 OS 
Cadmium. Solid' lllf,.kf EPA 3050. 6010 14 80-108 
Cadmium, Solid' mflki,: EPA 3050, 7131 25" 75-125'1 

Cakium. Total' mi,:IL EPA 200.7'. 3005. 3010, 6010-' 19 78-116 
Calcium, Solid' mi,:/k;: EPA 3050, 6010" 28' 60-116' 

Chromium, Tot,d' 1q_:JL EPA 218.1, 3020. 7191 16 80-112 
Chromium. Tot.ti' µf/l EPA 200.7, 3005. 3010. 6010 15 79-109 
Chromium. Soliu· tn�/k� EPA 3050. 6010 15 79-109 
Chromium. Soliu' m;:ikf EPA 3050. 7191 16 80-11:? 

Cobrtlt. Toto11" 11.,:'L EPA 219.2. 3020. ,201 2Y 75-125'1 
Cuh;e!!. Tut;:!' .. ,.!I EPA :!00.7. 3005. 30!0, 60!0 10 8:i-105 , .. :·-
Cobalt. Soliu mflkf EPA 3050. 6010 10 85-105 
Cobalt. Solid. m;,:iki; EPA 3050. 7200, 7201 25'' 75-125'1 
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Tabl� 5-1. Summary oi Pr�l·ision t1nd Accuracy Criteria for lnoq;ani,s Analysis, Metals Analysis. anc.l 
Oil ancl Gr�asc:. TRPH. TOX. and Radio,h�mical Analysis (Continuc:cl. Pa;:e 2 of 11) 

M�thod Crit�rin111•.1 
A..:..:ura,y 

Prcci�ion (Pcr..:c:1ll 
Param.:ru Units R�fcr�n,c (Max RPDJ Rcrnvay) 

Copp�r. Tot;,J i 11;:'L EPA 220.J, 120.2. 3020, 7210 �5,1 75-l2Y 
Coppa, Total; µi;/L EPA 200.7. 3005, 3010, 6010 12 64-106 
Copper. Solil.l' 1r.i,:.'k; EPA 3050, 6010 12 s.;-1os 
Copper. Solid' mi,:lkf EPA 3050. 7210 25 75-125 

Iron, Tor:,! µi;IL EPA 200.7, 3005. 3010, 6010 JS 77-1 l3 
]run. Solid lllf'lt= EPA 3050. 6010' I l' 86-108' 

Lead. Tor;,J· µi;IL EPA 239.2. 3020, 7421 27 71-125 
Lead. Tot;,!' 11i;.'L EPA 200.7, 3005. JOJO. 6010 JS 79-J 09 
Le;,d. Sul id' 111;:-'kf EPA 3050, 6010. JS 79-109 
Lead. Sol id' mi:tki: EPA 3050, 7421 27 71-125 

hfap1esiu111. Total m;:/L EPA 200.7". 242.l, 3005. 
3010. 60]0•' 10 86-106 

Mai,:n.:sium. Solid mi,:ik!! EPA 3050. 7450. 60 I 0- 53' 28- IJ4' 

Mani;an�se. Total 11i;/L EPA 243.2 25" 75-125'' 
Manprnesc:. Total µ;:IL EPA 200.7. 3005. JOJO. 6010 12 8J-J07 
Manp111c:�e. Solid m;:iki,: EPA 3050. 6010 12 83-107 
Man;:anest'. Solid mi,:lk;: EPA 3050, 7460 25" 75-125" 

lvlcrl·ury. Tut-11' 11i,:!L EPA 245.J. 7470 21 SJ-125 
Mer,ury. Solid' m;:/k;: EPA 7471 21 83-125 

Molyh<lc:1rnm, Tutal µ;:IL EPA 200.7", 246.2. 3005. 
3010, 6010' .., ... ,! 

.. ) 75-125'' 
Mulyb<l.:nu111, Suli<l mi:lkf EPA 3050, 6010', 7480, 7481 25" 75-125rl 

Nick� I. Total µi;'L EPA 249.2 25rl 75-125" 
Nick�I. Total' 11i:IL EPA 200.7. 3005. 3010, 6010 14 78-106 
Nick�I. Soli<l' m;:/k;: EPA 3050. 6010' 14 78-106 

Pot-1ssiu111. Total mi;IL EPA 258.J, 3010. 7610 14 81-109 
Potassium. Tot;,! llll,'.IL EPA 200.7", 3005. 3010. 6010-' 19 75-J 13 
Potassium. Soli<l mi,:lki; EPA 3050. 6010' 19 75-J 13 
Pu!:�,.,iu1r:. Sub.J l'·••/\·,, 

··=- ••:,,, 
EPA 3050. 76 l 0 14 Sl-!09 
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Table 5-2. Su111111ary ot' Prcci�ion and Accur.«:y Critcri;, fur lnoq:anics Analy.�is, fvletals Analysis, and Oil 
and Grca.�c, TRPH, TOX, and Radiod1emical Analysis (Continued, Pai:c 3 of 11) 

Method Criterion�-1 

Accurncy 
Precision (Percent 

Parnmcter Units Refrrencc (Max RPD) Recovery) 

Selcniu111. Tot;,!' µi:-'L EPA 200.7·. JOOS. 3010. 6010-' 12 85-109 
Selcni11111. Total' µi;IL EPA 270.2. J020. 7740 29 71-129 
Sclc11i11111. Solid m;:'k;: EPA 3050. 7740 ?CJ 7 I -I 2<l 
Selcniu111. Solid 111;:.'k;: EPA 3050. 60JQ·· I 2 85-109 
Sili..:un, Total µi,:iL EPA 200.7··. 3005. J0I0. 6010' 25 75-125 
Silicon. Solid mg/kg EPA 3050. 60JQ- 25 75-125 

Sil\'cr, Tot,;! µi;IL EPA 272.2 24 68-116 
Sil\'cr. Tot;,!' µ;:IL EPA 200.7, JOOS, 3010, 6010 17 73-107 
Sil\'cr, Solid' mg/k.; EPA 3050, 6010 17 73-107 

Sodium. Tot,;I 111i:'L EPA 273.1 25'1 75-125,1 

Sod1u111. Tot.ti 111;:tL EPA 200.7·. 3005, 3010. 6010' 15 82-112 
Su<.lium. Solid 111;:/k;: EPA J050. 6010 ... 7770 51' 29-IJ I' 

Strontium. Total µglL EPA 200.7', 3005. 3010. 6010·'·' 12( 95-115' 
Strontium. Solid m;:lkg EPA 3050. 6010- 'NIA N/A 

Thallium. Total' µi;IL EPA 279.2. 3020. 7S41 27 74-128 
Thallium. ToJal' µ;:IL EPA 200.7', JOOS. 3010, 6010' I 8 75-111 
Th;,llium. Solid' mi;lki; EPA 3050, 6010' 18 75-111 
Thallium. Solid' 111;:-'k;: EPA 3050. 7841 27 74-128 

Titanium. Tot;1l 11;:.'L EPA 200.7'. 28J.2'. 3005. 
3010. 6010"·' 24 68-116 

Titanium. Solid mi;lki; EPA 3050. 60 IO·' 24 68-J l 6 

Tin. Total' µi;/L EPA 200.7'. JOOS, JOJO. 6010' 25 75-125 
Tin. Solid' mi;tkg EPA 3050, 6010' 25 75-125 

Van<1diu111. Tot,11· µ,=IL EPA 286.2, 3020, 791 J :151: 75-125.i 
Vanadium. Tot;il µ�IL EPA 200.7, 3005. 3010. 6010 9 87-105 
Vanadium, Solid• mglki; EPA 3050. 6010 9 87-105 
Vanadium, Solid. mi;lkg EPA 3050. 791 I 25'1 75-125,1 

Zin,. Total 11;:tL EPA 289.2 25•: 75-125d 

Zin,. Tot;,! 11;:IL EPA 200.7. 3005. 3010. 6010 18 76-112 
Zin,. S11!id 111;: 'k;: EPA 3050. 6010 18 76-112 

i 
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Tahl� 5-2. Summary of Pr�cision and Accuracy Crit�ria for lnorg;rnics Analris, M�tals Analysis, and Oil 
and Gr�«-'·"· TRPH, TOX, and Radioch�mical Analysis (Continued, Pa:;� 4 of I l) 

M<'thod Critcri;,11� 
Accuracy 

Pr�cision (P�rc�nt 
Para.m�tcr Unit, Rd<'r�nc� (Max RPD) R�cov�ry) 

Alkaiiui1y, Total 111�,'L-CaCO� EPA 310. l l I SS-110 

CU!J. h1,:11-kv<'I 111,::L HACH 8000 10 93-113 

COD. low-kvcl m;;tL HACH S000 JO 93-J 13 

Cyanid<'' lllf-'L EPA 335.3. 9010 IS 81-117 
Cyanide, Solid' /{);',.: EPA 9010 (MoJJ IS 81-l 17 

Moislltr<' S'c W�t Wcifht ASTMD 2216-71 23 NA 

Bromide 111;;..'L EPA 300, 9056 6 95-107 

Chloride mi;/L EPA 325.3 8 92-10S 
Chloride m,:'L EPA 300. 9056 6 95-107 

Nitro).'.�n. NO: mi_:.'L-as N EPA 353.2 7 90-104 
+ NO, 

Ni:roi,:�n. NO: mi_:/L-as N EPA 353.:?. 7 90-10-l 
+ NO_. 

Nitrog�n. NO_.� m;;/L-as N EPA 300, 353.2, 9200 5 95-105 

Nitrogen. NO: m;;/L-as N EPA JOO. 353.2. 9056 6 94-106 

Nitroi:en. NH_. llll,'.iL-as N EPA 350.l 6 94-106 
+ NH, 

Nitroi,:<'n. TKN mi_:/L-as � EPA 35l.2 23 78-124 
Nitru).'.ell. TKN. Solid mi:tk;; CE-81-1. p. 3-201, 40 57-137 

M<'thod l 
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Table 5-2. Summary of Precision and Accura,·y Crittria for )noq;;rnics Analysis. Mttals Analysis, and Oil 
an<l Gr.:;,sc, TRPH. TO:X. and Radiochtmi,al Analysis (Continued, Page 5 of I I) 

Method Criterion" 
Accura.'y 

Precision (Pcr.:c:nt 
Paramtttr Units Rtforenct (Max RPDJ Rtcovc:ry) 

Pho�phorns. T mg/L-as P EPA '.165.1 12 8S-I 12 

Phn�phoru�. Onlw m;,:'L-:,s P EP.<\ JOO. 90:i6 13 86-11:. 
Phu�plwru�. Ortho m;_:/L-a� P EPA 365.1 10 90-110 

Silica mi;,L EPA 370. I 5 92-105 

Sulfate mi,:/L EPA JOO, 9056 6 95-107 
Sulfate mi;/L EPA 375.4 9 89-107 

Sul tide' mi,:IL EPA 376.2. 9030 33 60-126 
Sulfide. Solid' mi;lkg EPA 9030 33 60-126 

Acidity. Total mg!L-CaCO; EPA 305. I 8 92-108 

BOD. 5-da� mg/L EPA 405.1 38 60-136 
BOD, 14-day m;:IL EPA 405.1 ]8 60-136 

Carhon. T ot;,I mi;tL EPA 415.1. 9060 13 87-IIJ 
Carbon. TOC mi;/L EPA 415.1. 9060 ]J 87-113 
Carbon. TOC. Solid {:/kg EPA 9060 (mod l 17 82-1 I 6 
Carbon. TOC. Soli<l Vc Orfani, ASTM-D 2974' 20 NA 

Conttn1 

Chlorine, Free A, mi;IL EPA 330.1 15 85-115 
Chlorine. Total mg/L EPA 330.1 15 85-115 
Residual 

Chromium (+6) µi;.'L EPA 7196 15 83-113 
Chromium (+6). Soli<l mi;lkg EPA 3060. 7196 (Mod) 15 83-113 

Color. Tru<' PCU EPA I 10.2 !'-:A NA 

Corrosivity 111111/yr EPA I I 10, SM 2330 NA NA 
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Table 5-2. Summary of Prc..:ision and Accuracy Crilcria for lnori;anics Analysis, Metals Analysis. and Oil 
and Grease, TRPH, TOX, and Radiochemical An:1lysis (Continut'd, Page 6 oi 11) 

Mt'thncl Critcrinn" 
Accuracy 

Precision (Percent 
Parameter Units Reference (Max RPD) Recovery) 

Dissoh·t'd 
Oxy;;cn (DO) mi_:.'L EPA 360. l 20 NA 

Fluoride- m;:/L EPA 3-40.2 I-+ 85-112 
FJu.,ridc- m;:iL EPA 9056 6 95-107 

Hardncs, m;:/L-CaCO_, EPA 130.2 25 85-J 15 

lfni1ahility ·c EPA 1010 NA NA 

Odor, 25 °C Tbrsh No EPA 140.1 NA NA 

Oi I and Grease,. Gra ,. mf1L EPA413.l 20 79-1 I 9 
Oil and Grease, JR 111;;/L EPA 9073' 23 79-116 
Oil and Grca,c,. JR. µflf. EPA 907 I. 9073' ..,.., 78-12:. 
Solid 

pH Std Units EPA 150.1. 90-40 4 NA 

pH, Solid Std Units EPA 9045 8 NA 

Phenols µ;:IL EPA 420.2. 9066 20 73-112 
Phenols. Solid µ;;:;: CE-81-1, p. 3-555 25 72-12:. 

Residue. Susp. (TSS) lllf.'L EPA 160.2 34 NA 

Rcsid Uc. Dis,; .. T ol;d 111;:IL EPA 160.1 19 NA 

(TDSJ 105 D.,;: 

Residue. Total (TSJ mi_:.'L EPA 160.J 19 NA 

MBAS (fo,unin;; m;:tL EPA 425.1 17 78-112 
agents) 

Petroleum m:,:IL EPA 418.I 23 76-122 
hydrocarbons (TRPH J 
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Table 5-2. Summ<1ry of Precision and Accuracy Critaia for lnori;anics Analysis, Metals Analysis, and Oil 
and Grease, TRPH, TOX, and Radiocbemical Analysis (Continued, Page 7 o:_ 11) 

M�thod Crituionh 

Accur.1C)' 
Precision (Pacc:nt 

Paramctu Units Reforencc: (Max RPD) Rc:co\'ery) 

Petroleum µgig EPA 9071, 90i3' 23 76-122 

' � 
hydrocarbons, Solid 

c:::,: Petroleum µgig EPA 3550, 416.l (Mod) 34 67-1'.1 5  
_,,,,. hydro..:arbons. Solid 

.,, 

� Specific Cond. µmhoslcm EPA 120. I, 9050 15 NA 

_i::--,J. 
T emperaturc: ·c EP . .\ 170.1 ?-:A NA 

-

-

5,-, TOX µglL-CI EPA 90:!0A 26 73-125 
TOX, Solid µg/kg EPA 9020A (Mod) 31 66-128 

Turbidity NTU EPA 180.l 16 NA 

TCLP EPA 131 I NA NA 

Amc:ricium-241 pCilL ER 120, HASL G-0J 25 85-115 
Americium-241, Solid pCilg ER 120, HASL G-0J 25 85-115 

Lc:ad-210 pCi.'L EPA-EERF 25 80-120 
Lead-210. Solid pCilg EPA-EERF 25 80-120 

Gamma, gross pCi/L ER 150 25 80-120 
Gamma, gross, Solid pCi/g ER 150 25 80-120 

Plutonium-238 pCilL ER 160, HASL G-03 25 85-115 
Plutonium-238, Solid pCilg ER 160, HASL G-0J 25 85-115 

Plutonium-239 pCi/L ER 160, HASL G--03 25 85-115 
Plutonium-239, Solid pCi!g ER 160, HASL G-0J 25 85-115 

Plutonium-240 pCi/L ER 160, HASL G-03 25 85-115 f· 

Plutonium-240, Solid pCilg ER 160, HASL G-03 25 85-115 1 -

Plutonium-24 I pCi/L ER 160, HASL G-03 25 75-125 
Plutonium-24 I, Solid pCi/g ER 160, HASL G-03 25 75-125 

Thorium-234 pCi/L ER 130 25 85-115 
Thorium-234, Solid pCiig ER !JO 25 85-115 

Thorium-227 pCi/L EPA-EERF 25 85-1 I 5 
Thorium-227, Solid pCilg EPA-EERF 25 85-1 I 5 
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T<1ble 5-2. Summary of Precision and Accuracy Critaia for lnoq;anics Analysis, Mw,Js �nalysis, and Oil 

and Grease:, TRPH, TOX, and Radiochemical Analysi� (Continued, Page 8 of 11) 

Method Criterionb 

A ccuracy 
Precision (Percent 

Parameter Units Reference (Max RPD) Recovery) 

Thorium-228 pCi/L EPA-EERF 25 85-115 
Thorium-228, Solid pCi/g EPA-EERF 25 85-115 

Thorium-230 r,Ci/L EPA-EERF 25 85-115 
Thorium-230, Solid pCili; EPA-EERF 25 85-115 

Thoriu m-232 r,Ci/L EPA-EERF 25 85-115 
Thoriu m-232, Soli<l pCi/t EPA-EERF 25 85-115 

Strontium-90 pCi/L EML Sr-01 25 S0-120 
Strontium-90, Solid pCili; EML Sr-01 25 80-120 
Strontium 90 pCi/L EPA 905.0 16 81-113 

Strontium 89 pCi/L EPA 905.0 14 SJ-111 

Ur.mium-233 pCi/L ER 310, HASL G-03 25 85-115 
Uranium-233, Solid pCi/g ER 310, HASL G-0J 25 85-115 

Uranium-234 pCi/L ER 3 l 0. HASL G-03 25 85-115 
Uranium-234, Solid pCi/.; ER 310, HASL G-03 25 85-115 

Uranium-:!35 pCi/L ER 3 I 0, HASL G-03 25 85-115 
Uranium-235, Solid pCi/g ER 31 0. HASL G-03 25 85-115 

Uraoium-236 pCi/L ER 310, HASL G-03 25 85-115 
Uranium-236, Solid pCiti; ER 310, HASL G-0J 25 85-115 

Uranium-23 8 pCi/L ER 310, HASL G-0J 25 85-115 
Uranium-238, Solid pCi/i; ER 310. HASL G-0J 25 85-1 15 
Uranium, Natural pCi/L EPA 908.0 15 85-115 

Uranium, ToUtl pCi/L EPA 908.0 25 75-125 
Uranium. Total, Solid pCiii; EPA 30501908.0 25 75-125 

Tritium pCi/L ER 210 25 80-120 
Tritium, Solid pCi/g ER 210 25 80-120 
Tritium pCilL EPA 906.0 29 71-129 

C11dmium-109 pCi/L ER 130 25 80-120 

Cadmium-109, Solid pCi/i; ER 130 25 80-120 

Cobalt-57 pCitL ER 130 25 80-120 

Cobalt-57. Solid pCi/g ER 130 25 80-120 
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Tahlc 5-2. S11111111.iry of Prn·isi1111 ;rnd A,,11r.i,·y Critt"ri., !'11r l:,,.r,::,ni,, :\11:,ly,i,. 1'1C"t;,I, Analysis. Oil 
and Grc:;,,;c. TRPH. TO\. aml lt.di11,ht"111i,·:,I .-\11:d�,i, 1C11111i1111cd. P;,;:c 9 or Ill 

Par«111c:1cr Ll11i1, 

Cc:riu111-139 pCi,'L 
Ccri11111-139. S11lid pCi:!'. 

Yttri11111-SS pCi.'L 
Y11ri111n-SS. S11lid jll'1·;: 

Coh.-,1,-60 pCi.'L 
Coh,,lt-C,0. S,did pC,-;: 

Ccsi11111-1:r7 pC, L 
Ccsi1111;-J:i7. S11l11! jl1'1 •' 

Ncp11111111111-2.'\7 J'('I L 
1'rpt1111111111-2.17 pCi ,, 

P11l011111111-2 IU pC,:L 
Poloni11111-210 pC1:;: 

T cd111t"ti11m-9CJ pC"i'L 
T cd,nct i1111i-9') pCi;: 

.Alph:,. Gr,,:-.., pCi,L 
Alph,,. Grc •��. Sn!ll! pC"i ;: 

Bct.1. Gn,,, l'Ci L 
Bet.,. Gru:-.�. Snli,: pCi;: 

Radium Alph,<- Grn,, l'Ci•L 

Radiu111. 22<, pCi-'L 
Radium. 226. Alpli;, c111i1 pCi.1L 
Ra<lium. 226. S,,lid pCi·;: 

Radiu111. 226. Alpi·,., emit. 
Solid pCi .. 

R,.di11111 22:- pC1·L 
R:Hl!ll!ll �=� pC"i L 
R;«iiu:;1 22�. S,,; i ,! pC: .. 
R.1di1111,. Tnt.,: pl·: L 

Rt"l'cr.-1h·� 

ER 1.1() 
ER l:>0 

[I{ I _'\I I 

ER : .10 

rn 1.,(J 

[I{ i.1U 

rn 1.lU 
1:1{ l.lll 

EI'.-\ IJ(i "'.. ( I 
[ I'.-\ lJ( ,- . (i 

I l·\SL p.,.() I 
11 :\-: I. Jl1,.tJ: 

H:\SL T.--1,1 I 
H:\SI... T,-IJI 

El'.·\ ')UIJ.IJ. 'J.'\,u 

El'.-\ .10:iu 1\t .. d1. 

El':\ 'iil(),I_I, ').'\ I (I 
El'.-\ .lU.�\I ( :,_j,,d). 

El'.•\ l)lJO. I 

El'.-\ 'JU.'\. I. ') .121! 
El'.-\ 9U.l.0. 'J.i 15 
El'.-\ .1050 (:\-11111). 

EI'.-\ .li,511 t\l,nlJ. 

•i.l ltJ 

•J., 10 

').i2U 

l)_\ J) 

Hr11,1L, .11H! I l::,:1,!::, �,: 
[l'A ')() ;_(I_ "'-'�" 
[I'.-\ .105\ 1 I \1,1,: i. 'i 1 :'; l 

1:1'.-\ 'JI).'. I!. ,,_,i� 

�1C"!hnd C"ritcrion".I 
An:ura,·y 

Prc,ision (Pu,�lll 
(�1.,, RPDi Rc,ovcry) 

2.'i R0-120 
25 80-120 

�5 80-120 
2.'i S0-120 

25 S0-120 
2.'i SCJ-120 

25 85-115 
:!) 80-120 

25 S.'i-115 
2.'i 85-1 I 5 

2.'i SS-115 
:!5 65-115 

., -
_) 70-130 
2S 70-130 

., . 7➔-122 _., 
., . 7➔-122 _., 

.'\(, 5�-130 
3(, 58-JJ0 

25 75-125 

17 83-1 l 7 
17 SJ-117 
Ii' SJ-1 l 7 

1-;- 83-117 

2." 75-125 
!S S.!-1 I.! 
:.' s..:-11-1 
�5 55-1-15" 
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Pa_gc D. of 120 

Summary of Prc.-,·i,inn :111d A..:,11r;1,·�· Crikri;, f11r l1111q:;111il:, Analy,i,. Mc:tal� 

An;,ly,i,, Oil aml Circ.-;,,<', TRPI-I. TOX. ;111d R:nli11..:hc111i..:al Analysis 
(Co11ti1n1c.-J. Pa;:c 10 11r' I I) 

pC'i!L 
pCi!;: 

ER-1.10. El':\ 9CJI. I 
FR-I HI. 

Prt'..:isi1111 
<�h., RPD) 

A..:,·urai:y 
(Pt'fCc:'lll 
R.:.:m'<'ry) 

NA 

NA 

"Th.: ,:;11111.1;1 .:111it1<"r, :nc:' H<"r)lli11111 -7 (ll<"-7/. 1'111;"'";11,--W (i-:--W1. C,·,i11111-1.,7 (C's-1.171, L.:;,d-212 (Ph-
2121. Lc,1<1-21-l (l'h-2i-lJ. B;,11,utli-2.1-l 1H1-21-l1. A,1111, .. 11,-227 (:\,-22i1. A.:ti11i1111,-221' (A,-2.2SJ. 

Pnl;1di11111-2J-l (l'.,-2..1-11. ,,11d Thnri11111-23-l 1T11-2.1..:1. 

N111.:: CLP El' . .i. C11n1r.,,·1 L;,h11r;,111,y J >r11;:r:1111. 
/-.·!AS = 111illi11n :1,ht",t11, ,-1ru,·1urc:',-. 

NA lllll :,ppli,.,hit", 
�,'A = �pikin::. tt1HI rc-"·o,C"ry i11f,1r1u.1;i1111 .,re- 11oi ;1\.,il.,hlc-. 

SO\\' = st;1k111c111 11:' w11rk. 

TCLP = 111:-.i,·ity l'11;,r,,.·1ai,1 i,·, l<",,-·hin;: pr11,ctlurc. 
TO\ = to1,d ori:;111i..: l:;,lidc:',,. 

TRPH 1111.11 rn·111 a;,hl<" pdr11lc:'llll1 liydri ,,;,rhn:,,. 
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Table 5-2. Summnry of Prc:cision nnd Accuracy Criteria for Inoq_:anio Analysis, l\1c:tnls Annlysis, nn<l Oil 
and Grc:asc:, TRPH. TOX, and Radiochemic.:al Annlysis (Continuc:d. Pai;c: 1 I of 11) 

ASTM D2974--Amc:rican Soc.:ic:ty for T c:stin;: nnd Materials Dc:si;:nntion: D2974-87, July I 987. 
EPA 100-400--Mc:thods for Chemical Analysc:s of Watc:r and Wnstc:. EPA 600/4-79-20--Revisc:d March 

1983. 
EPA 900--Prc:scrihc:d Procc:durc:s for Mc:asurc:mc:nt of Radioactivity in Drinkin;: W,1tc:r. 

EPA 600/4-80-0J2. Au�ust I 980. 
EPA 1310-9073--Tc:st Mc:thnd!- for Evaluatin:; Solid Waste:, SW-846. Jnl Edition (Mc:thod 9073, draft 

19R9: nil and grc,i.s.- m.-rhnrl.< .-xd11clt' 7.R i.ml 7.10). 
CE-81- 1--Proc.:edurt's for Hancllini; and Chc:mical An;,ly!-i� nf Sr::dim<'nt and \\'atcr S:rn1plc:�. EPA/USACE. 

M:,y 1981. 
EPA CLM--Che.mimy uboratory Manual ofBotwm Sc:dimc:ms. PB-215192, Fc:uc:ral W;-.tc:r Quality 

Administration. Dc:c.:c:mba 1969. 
Hach 8000--Ha..:h Handbook of W;,tc:r Analy,is, I 979. Hach Chc:mi,·al Company. P.O. Box 389. 

Lov<.'!and. Colorado 80537. 
EPA 600 l\14-82-020--lntc:rim Mc:thod fur Dctc:rmination of Ashc:stus in Bulk Insulation Samplc:s. 
NlOSH--N,,tiomd Institute of Oc:cupation«I S,dc:ty and Hc:alth (NlOSHJ Manu;,I uf An;,lytic.:al Mc:tlwds, 

3rd Edition. Volume: I. 1984. 
SM 4500-N--Standard Methods for the Examinati1111 of'W,.tcr and Wastc:v..-ater. 17th Edition. 1989. 
El'-1L Sr-0 I = Environme11t<1I Mc:asurc:mc:nts L;,horatory- Hc:alth and S,1fety UIH,r<1tury - JOO (HASL-
300). 27'bEdition. 
EPA-EERF = Eastc:rn Environmc:ntal Radiation F.1c.:ility Radioc.:hcmistry Proc.:c:durc:s Manual (EPA 520/5-

84-006). 
ER I 00-J IO = Environmental Analytic.1! Procedurc:s- Radiochc:mical (ER). Lo.s Alamos-I 0J00-M.1nual. 
Health and Environmental Chc:rnistry; Analytical Tc:chniq11<':s. Data Manai;emc:nt. and Qmdity Assurance:. 
HASL G-03 = Hc:alth and S:1foty uhoratory Manual. Environmc::ntal M.:asurc:m.:nts uhoratory, 
Dc::partmc:nt of Enc:q,:y. :New York. Nc:w York. 

'The: paramc::tc:r may be: analyud hy the rc:fc:rc:nc.-d mc:thodnlo,:y. hut it is not l1 control 
pararnc:ta for this rc:

f
c:rc::ncc:d mc::thod. 

�ESE histori,·al d:11;1. 
'SOP dc:rivc:cl from rc:tc:rc:ncc::d mc:thud is u�c:d for this unlisted an«lytc. 
dCrit.:ria from EPA CLP SO\\' J/90. 
'Data from ESE method cc:rtitirntion. 
'ESE pc:rform11ncc evaluation data for EPA ·s Watc:r Supply Studie�. 
�EPA Mc:thnd 9073. draft mc:thod. EPA 1989, for oil and grc::asc: c::xt:ludc: stc:ps 7.8 and 7.10. 
bNO; (as l'\J by EPA 353.2 is calculation of (NO: + NO;) - (NO:): alsu. mc:thocl criteria do not 
apply. 

iPucc::nt oq;anic carbon is calculated from the: pc:n.:ent ori:anic.: contc::nt data ohtainc:cl from the: AST.MD 
mc::thod usini; the c:quation: Sf Ori;anil' Carbon = s; Tot,11 Ori:,rni, Content 

1.714 
iAppc:ndix IX compounds. 
�Critai.1 from EPA Mc:thud 903.0--Prc:scribc:d Prucc:durc:� for t-.·!c:;1surc:ment of Radio.tctivity in 
Drinkin:= w.�trr. EP.� 600.'-1-80-03'.:. Aufus: 19W. 

1CLP prc..:ision i<nd a..:..:ura,y a..:cc:ptan..:e critcri;, ti,r mc:tlt'., "ill he u�r::J f11r L11� Al,,1111" pro_jc..:ts. 

Source: ESE. 
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Pnra11lt'l<'r 

Ah11n11111111 
Alumi11u111 

Anti1111111,· 
Atlli1111111y 

Ar,rni,· 
Ar�<'ni<" 

Bc-ryJ:11111; 

Cad111i1111, 
Cad111iu111 

Cnl..:iu111 

Chromiu111 
Chro111iu111 

Coh;,lt 

lron 

Mrr,ur� 

LC'QA Pi! 292 

Scctinn No.� 
Date 08/ll/9� 

Page I 5 of I }0 

Rt'111mi11:� Lilllit D.,:;, ti•r lllct;,1.-. l1111r;:.111i,,. Oil and Gr,·,,,<". TRl'H. TO�. ;111d 
Rndio,·hc111ic·;,I An:tly,t', 

El':\ 200.7 .. "\U!O. JO:iO. c,u;o 
El'A 20 2.2. :lU:ill. ill2ll 

EI'.-\ 200. 7. :10 I 0 .. 1:l.'ifl. r,o: u 
EPA 20-4.2 .. ,O'ifl. -;o..;: 

El':\ 20U.7 .. llllll . .10.'\U. MJIO 
El'A 206.2. :io2u. Josu. 7oc,o 

El':\ 2Llll,7 .. 1iJl(1. J11_'i\.)_ (,(IJ(_i 

El'.-\ 1()(1.'7. 3Ul0 . .1u:iu. (,010 

El'.-\ 2fJt).7. _,(lil• .. hl'ill. (>L•!il 
El'.-\ 11.1.1: .hJ5ll. ".' ! ·' i 

El'.-\ 2UU.7. 3UICJ . .lll.'i\!. r,111(1 

El'A 200.7 . .1lJIIJ .. 105U. hlllll 
Ef'.-\ 2 I S.2 

El'.-\ 20U.7. _,()Ji). .10:iO. (lli!P 

El'.-\ 2<J0.7. :;111<J. 30:'iu. r,11111 

El'.-\ 2111,.-:-.. ,1;11., .. 11;5;1_ r,o::, 

El'.-\ 2t111.-:-.. ,01c1. :;1,s11. c,ti:o 
El'A 2J'J.2 . .102<.1 . .1(.•:i0. 7-C l 

EP.-\ 200.7. :10 10 . .10.'iO. 601(1 

EPA 200.7. :,010. :1050. (,()j(I 

Aljllt'<l\1"''' 
l1•;::LJ 

7.1 
5.U'"-' 

-1(, 
:'i.fl""'' 

70 
� -
_,.l 

1 ... 

�.5 

3.') 

0.5'·"' 

-IS 

(> • .> 

2.3 

17 

I I 

2S 

='> 

Ju 

1.6 

0.1 

Limit· 
Solid• 
(mgtki:l 

7.3 
0.5 '" * 

4.6 

0.5 .. , 

7.0 
0.23 

0.14 

0.15 

0.39 
o.o5•·· 

4.8 

0.63 

KA 

1.7 

I. I 

2.8 

5.3 
0.14 

3.6 

0.16 

0.01 

Mi:rcury. Low L'"'"' 
EP.-\ 2-1:'i. I. 7-,";"u. 7-,71 
EPA 2..;'i.i. 7..;-1 0.01 0.001 

.Molyhdt'llllll1 
1',·lolyhd:-!lllll! 

El'.-\ 200.7. 3010. :,,_l'itJ. 6(.ij\l 
El'.-\ JU'i!.l. i-lSU. 7..;S! 

-10 4.0 
5.o•·•(• 0.5"'' 
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T;,hlc 5-J. Rcp11rti11;: Li111it D.1t:, (11r 11·1d:,k l1111r;::,11i,·,. Oil ;,Jlll Circ:isc. TRl'H. TO\. and 
R,,di11,hc111i�.d A11.tly,c, (L1111ti1n1cd. I',,;:< 2 11( SJ 

Param�tcr 

Ni.kc I 
N1d,�I 

P,1t;i,;,i111n 
P111.1,>'llllll 

Sc'.lc11i11111 

Sclc11111111 

Silver 
Sih·"r 

Sodiu11, 
Sodium 

Stro11tiu111 

Thallium 
Tha!liulll 

Tin 

Tit;,11ium 
\';111;,diu111 
Van.tdiulll 

Zi11, 

Alk,d111ity. Tot.ii 

COD. low-1<',·cl 

C �·-�11H.:c 
Cy:,i.idc. 5.,1,d 

Bro11!1dc 

EJ>A 200.7. JOJO. 3050. (,010 
El'A Ju5u. 3UIU. (1UIU 

EPA 200.7 .. 1n10. J05U. C,O:U 
El':\ 3010 . .  10:'iU. 7(,iU 

El'A 270.2. 6010. �00.7. J(.IIU. 
JO'i(l 

EPA 200.7 . .  ,U:iu. 77-.U 

EPA 2 00.7. JOJO. 3050. hUIO 

EPA 200.,. 3010 .. ,U5(J. c,01t1 
El'A 2:2.2 

El'A 20U.-:'. 301IJ . .lU51J. (,IJIO 
El' . .i. 27.,.1. 3t6CJ. �,7o 

El'A ::uu.7. bUIU . .10!U. 3;15,, 

EPA 200.7. 3010 .. 1050. c,010 
El'A 279.2. JO'iO. iS-11 

EPA '.!00.7. JOJO . .1U5<J. (,illll 

EPA 200.7 . .1005 . .lUltJ. (,(l!(J 
EPA 200.7. JOJO. J050. (,010 
EPA 2S6.2 . .1050. 7•)i l 

EPA 200.7 . .1010 .. 1050. (,Oltl 

111;:, L-C .-\CO, 

111;:.'L 

m;:-'L 

tii:.'. L 

,,:.: :.: 

11,;: L 

R"pnr1i11,: Li111i1 
Aqueous-" Soliu · 

t11fll) (m;:tk;:) 

I -·' 
:i.u·"'· 

5.0''" 

101 

I .S 

50 

5.� 

0. IC, 

70 

I (J(_I"" 

-., .() 

I Ill 
5.0 

77 

11. -1 
7.-1 
5.o,·,,:, 

5.6 

El'.� .110. I 

HACH SUOO 

IIACH !WO() 

El'A .1:,5.:. 
El'.-\ 335.3. l/(J I (I 

:\ST l'-1-I) 2 2 I (, -: I 

El'.-\ J1_i(.1. •J05(, 

53. 5 
0. 5""" 

10. l 

O. IS 

5.0 

0.5$ 
0.016 

7.0 
1 0. 0"' � 

0.70 

11.0 
0.5 

7.7 

1.1-l 
0.74 
0.5*"' 

0.56 

5.0*'""' 

50 

5.0" 

0.005"'"' 

0.25"" 

0.2"'' 

1 

j 
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Table 5-3. Reporting Limit Data for Metals, lnorganics, Oil and Grease, TRPH, TOX, and 

Radiochemical Analyses (Continued, Page 3 of 8) 

Parameter Units Reference Reporting Limit 

Chloride mg/L EPA 325.3 1.0••· 

Chloride mg/L EPA 300, 9056 o.5** 

Nitrogen, NO2 mg/L-as N EPA 353.2 0.010** 
+ NO3 

Nitrogen, NO3 mg/L-as N EPA 300, 353.2, 9056 0.010•• 
Nitrogen, NO2 mg/L-as N EPA 300, 353.2, 9056 0.010•• 

Nitrogen, NH3 mg/L-as N EPA 350.1 0.05•• 
+ NH4 

Nitrogen, TKN mg/L-as N EPA 351.2 0.10•• 
Nitrogen, TKN, mg/kg CE-81-1, p. 3-201, 10•• 

Solid Method 1 

Phosphorus, T mg/L-as P EPA 300, 9056 0.01 •• 
Phosphorus, T mg/L-as P EPA 365.1 0.01 •• 

Phosphorus, T 

Solid mg/kg-as P EPA 365.1 2.5•• 

Phosphorus, mg/L-as P EPA 365.1 0.01 •• 

Ortho, D 

Total O-PO4 mg/L-as P EPA 365.1 0.01•• 

Silica, Diss mg/L EPA 370.1 2.0•• 
Sulfate mg/L EPA 375.4 5.o•• 

EPA 300, 9056 o.5o•• 

Sulfide mg/L EPA 376.2 0.05** 
Sulfide, Solid mg/kg EPA 9030 0.25** 

Acidity, Total mg/L-CaCO3 EPA 305.1 5•• 

BOD, 5-day mg/L EPA 405.1 1.0*** 
BOD, 14-day mg/L EPA 405.1 1.0••· 

Carbon, Total mg/L EPA 415.1, 9060 1.0•• 

Carbon, TOC mg/L EPA 415.1, 9060 1.0•• 

Carbon, TOC, Solid g/kg EPA 9060 (Mod) 360••··· 

Carbon, TOC, Solid % Organic Content ASTM- D 2974 0.1** 
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T.-1hl.- :i-J. R<"1111ni11;: Li 111i1 D,,1,, ti ,r �-l<"i;,ls. I ""r;:;,111,,. 0;1 ,111d (� r<"•"<". TR l'H. TC:S:. and 
R;,di11,·hc1nll·;,I Analyst", (C11111i11:1nl. !';,;:<" -l 11f S1 

Chlorin.:. Fr<"<' 

Chlorine. Tot;,I 
Rc!<idu.-11 

Chromi11111 (+6) 

Chrnlllllllll 1-(11. s .. ,j,; 

C11l11r. trll<" 

Fl1111r1dt" 

Fl1111rid" 

Odor. 2:iC 

Turhidity 

t-.·18.-\S 11ii;1111in;: 
n��llt!'->. surl;h·1;111!!'-I 

Oil .uid Gr.:".""· 

JR 

Oil and Gr<"«,.:. 
Gr.-1,·im�1ri,· 

Oil and Gr.:a,t", 
IR. So1lid 

Ph":111I�. S11iid 

R.:sid110:-. Di,;, .. Tot;,I 

(TDS) 105 D.-;: 

R.:sid110:-. Su,11. (TSS 1 

Pdrnlc-11111 

Ii� dr11,,1rh,,11, 1TKl'I I, 

ll11it� 

1t1;:-'L 

P<T 

1n;: 'L 

11,;: L 

Thr,il 1'11. 

111;:·L 

m;: L 

Ill.� L 

m;: L 

11,;: L 

El'A J3U. I 

EPA .1.10.1 

El'A 71% 

EI'.-\ 111.l.2 

I: I':\ _1.;11.: 

El',\ Jun. l)lJ.'(1 

El'.-\ I 3t.>.2 

El'.-\ 1-lfl. I 

[I'.-\ ! Sil. I 

El'.-\ .;25.1 

[!'.\ -l 13.2 

EPA -ll.1.1 

EPA 'Jll"7 I. 'J073 

Cl:-SI-!. p. 3-555 

EPA 1<,<.1. ! 

[l'A l<,0.2 

I:. I'.-\ I <,<.1 _ _; 

El'.-'\.; 1:-:.: 

0.02:i*"'*'" 

0.02:i *"' *"" 

:i. 0" '·' 

0.10'""' 
0 . .50"":· 

1.0'" 

1.0'" 

0. J"" 

0. I 7''" 

1.0�,:, 

100"" 

I U"'"' 

O. Ii'"'·' 

-� 
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T«hlc 5-J. Rcportin,: Limit D"'" for 1-.·!di<k ln"r;:;111io. Oil and Grc-;,�c-. TRPH. TO:'\ . .-1ml 
R«dio.:h<'1nici1I An;,ly�t', (Contin11t'd. P;1;:<' 5 ot' SJ 

Par.-1111<'\<'r llnit, R<'ft'rt'll,c- Rcpllrtin.; Limit 

Petroleum JI� i � EPA 9071. 9073 ::! I•• 

Hydro,.-1rh1111,. S11lid 

Petroleum Hydn1,;-,rlw11.•. /I,:,';:_ EPA .1550. 41 S. I 21 """ 
So!;-! 

Spc.:ii",, C1111d. 1•1nh,1.\:111 [I'.-\ i20. I 10"'" 

TO:\ µ,:,L-C"I El'.-'. 9U�0 10""' 
TO:\. Solid /t!.: 'I,;� El'.-\ 'l02U t,\l11dJ 30"'' 

Amai,·illlli-241 pC, L El'A i20. ,\:-.1-03 0.1 

A111cri,·iu111-241. S11lid pC"i,;: El':\ 12U .. A\1-U3 0.01 

Li::;,d-21 U pCi'L El'.-\-E[l{F 1.0 
Lc,.d-210. S11lid pC-11;: El'.-'.-EEl<F 1.0 

G<11llllt.1. ;:ros,; pCi•L El'.-\ 15LI I (J(J 
G.-tlllllli1. i:ross. S11lid pCi•;: El'.-\ i �(J 2 

Plutonium-236 pCi!L ER I C,O 0.1 
Plut1JJ1iu111-23S. Solid pCit;: EK I (,0 0.01 

Ph1toniu111-239 pCi.'L EK I C,(J 0.1 

Pluto11iu111-2.1<J. S11lid pCii;: EK 160 0.01 

Pl11to11i11111-2-l0 pC,:L ER I (1( I 0.1 
Pllllllllllllll•240. S11lid pCi·;: EK J(t(J 0.01 

Ph11011i11111-24 I pCi'L EK J(,() 2.0 

Plt111111i11111-24 I S11lid pCi:\: EK 160 1.0 

Thorium-234 pCi!L ER 1:;u 20 

Tltorium-2J4. Solid pCt;: ER J.l(J 1.0 

Tltori11111-227 pC"i 'L El'.-'.-EF.RF 0.1 

Thorium-227. S11lid pC,.;: EJ>A-EERF 0. t 

Thoriu111-22S pCi·L Ei'A-EElff 0.1 

Thoriu111-22S. S11i;d pCi;: El'.-'.-EERF 0.1 
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T;,hlc 5-J. Rcp11rti11;: Li111it D«ta t'11r �lt'l;d,. l1111r;.:;u1i,,. Oil :rnd Grc;,�c TRf'H. TOX. ;,ml 
R11Ji11d1c111i..:al An;,lysc, (Co111int1<'d. f'.,;:, 6 11ffi1 

P;,r;1lllckr L:nit, Kc1-..r..-11,c Rcp11rti 11;: Limit 

Thoriu111-:!J0 pCi.'L El' . .\•EERF 0.1 
Thoriu1u-2J0. Solid pCi!i; EPA-EEKF 0.1 

Thorium-2J2 pCitL EPA-EEl·ff 0.1 
Th,.ri11:11-2J::!, S"! id pri';: [i':\·EEl<r l1• l 

St,11::::.::,,-90 p':"i 'L E�,!!_ S:•t!: 1.(1 
S1rn111iu:11-90. S.,Jid pCi·;: E\IL Sr-(1: 0.5 
S1r11111i11111 90 pCi'L El':\ 'lll.'i.lJ 

:.o n11 

S1r11111iu111 S9 pCi 'L Ef' . .\ •Ji.J.'i.O 2.0"'' 

Ur,t11i11111-2JJ pCi'L ER 3 IU 0.1 
Ur;u1iu1tt-2.1:'l. S11l id pC1·;: EK 310 0.1 

L'ra11i11111-23-l pC1 L ER .i JU 0.1 
Lir;111i11111-:!J-l. S,,lid pCi•;: EK., Ill O.J 

Ur;,nium-235 pCi!L ER.,!O 0.1 
Llraninm-2:15. S11lid pCi:;: El< .ill! 0.1 

Llranium-2J(, pC1·L [I{ .1111 0.1 
Urani11m-:!J6. Solid pC1;: ER .lll! 0.1 

liraniu111-2JS pC1:L EH .i ltJ 0.1 
Ur .. nium-2J�. S11:111 pCi,;.: EJ .:.i lLI 0.1 

llran1111t1. N:i111r;,! pCi L El'.-\ <JU'.-:.11 1.(1 
Uranium. Tot;d pCi·L El':\ 'IU�.LI 1.0 
Ur .. 11iu1n. Tot;,!. S,,iid pCi';: El'.-\ .10.'i(l-•)LIS.(i O.J 

Tritiulli pCi'L ER ::!IU J(l(J 

Tritin111. Solid pCi1;.: ER 210 300 
Tritium pCi;L El':\ l)l)/1.0 600 

Culmium-109 pCi'L EK 1.iU -Cl 
Cau111iun1-l09. S11lid pC1,;.: EK I.i i:.! J-l 

Coh;,11-57 pCi L El< l.•l• I:! 

Coh.,lt-57. S11lid pC1;: El{ l,lll 0.5 

Cerium-I J•J pC1 L Ef.! J.1(! I() 

Ccrium-1.19. S11lid pCi.;.: Ef.! i.'\u o ... 

Yttriu111-SS pCi L ER l.h: �I 

Yttrium-SS. S11lid pC1·;.: EK 131.1 0.11 

·< 
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T;,hlc: 5-J. Rc-p11rlin;: Li111i1 D;,1;1 fcor l\·lt'l:ik li111r;:;i111,,. Oii ;111d Cir,·.,st'. TRPH. TO\. and 
R;Hli11,·lac-111i,·:1! A11;tlysc-, (C1111tin11c-,I. l'.,;:c- 7 11( �J 

Cohalt-60 
Coh«lt-60. Soliu 

C"<:!sium-1:17 
Cc:sium-1:17. S11lid 

Nc:pt11ni11111-23: 
l\c:pt1111i11111-237 

Pol1111i11111 -2 I 0 
Pol1111ium-2 IO 

T ci.:h11ctiu111-99 
T ci:hncti11111-9lJ 

Alpha. Gr11s, 
Al11h;,. Gr11,,. S11!1ol 

Bt't;,. Ci r11,, 
Bc:t;,. Groo". S11li,! 

Radium 226 
Radium 226. Solid 
R;,dium 22(,. Alph;1 c:111it 

R;nliu111 226 . .'\:;>!,., c-11,i:. 
Solid 

R;,di11111 221' 
R ... cliu111 226. S11lid 

Radium. Tot;d 

Uranium. N;1t11r;d 

Gamma Emittc:r, 
B<'ryllium-7 
Be::-) l!it::::·' 
Pota,"11111-J,' 
P,,1;,-s1u11,-JU 
Lc: ... d-2 i 2 
Lc-;,d-212 
Lc-;,d-21-1 
Lc:;,d 214 

Units 

pCi!L 
pC"i .'

;: 

;,('j.'I 
pCi·;: 

pCi · I. 
pCi;: 

pC'iiL 
pCi,;: 

pCi!L 
pCi!;: 

pCi ·1. 
pCi;: 

pCi L 
pCc: 

pC'i:L 

pC'i'L 
pCi.·;: 

pCi'L 

pCi;: 

pCi'L 
pCi ,. 

pC:i•L 

pCi'L 

pC'i L 
"' ... i •• 
' . .  

pCi L 
pC, .. 
pC, L 
pCi;: 
pC'1 I. 
pC',;: 

ER DO 
ER 1.1 0 

EK IW 
EK 130 

El'.'\ ');); ,II 
El'.·\ 31!:'it'li\l .. ,!J. 1lll:.\l 

HASL p ... 01 
HASL 1'11-U2 

HASL T,·-01 
HASL T,·-01 

El' . .\ •1110.(1 
El' . .\ 3u:'iv. 1J3 ICJ 1\111t11 

El'A 11(10.(J. •13 Ill 
El'.-\ 3U:'iU. 'l.'i 10 t\111,!1 

El' . .\ •JOO. I 

EPA •JO:l.1. •HJ.1.IJ. 'J.i l:'i. IJ.,20 
El' . .\ :10:ill. 93 l:i. 1J.'i2CJ (:--l11tl1 
El' . .\ 'lU.1.ll. 931 :'i 

El' . .\ .iU:'iU. 'J.il:'i t:\l11d,1 

El'.-\ lJU-Ul. 'J.'i:!(J 
El'.·\ JU:'iiJ. 9320 1\l 11ol1 

El'.-\ 90., .0. '!., 15 

EPA 90ls.O 

ER 1.1 0. El' . .i.. 11ui. l 
EK !.'li_l 
EK l.'ilJ. El'.-\ '11_1; .1 
EK i.>ll 
EK 1.,(1. El ':\ 1)1,1:.; 
ER-1.'iU 
ER-1.'ill. 1:1'.-\ •1:1:.: 
EK-1.iO 

Rc:por1i11;: Limit 

0.9 

4.0 
0.2 

O.:'i 
0.2 

1.0 
0.5 

2.0 
1.0 

I .O"" 

I • ()'". 

.1 .(.\'"' 
J.0''" 

I .O"'' 

0.1 "" 

0. I"" 

1.0··; 

I .O"' 

::!.O"" 

�.oft " 

1.0"" 

O . .:l''" 

20 
!-W 
.:I., 

300 
7.0 

50 
i ,() 

:'i() 
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Section �o.5_ 
Date 08/il/9� 
Page 7, of I �O 

Tahle 5-J. Rc-p11rti11;: L1111i1 D.,1;, f11r !\·lc-t,,b. l1111r,:,111io. Oil ,111d (irc-;,sc:. TR.PH. TOX. 
and R;,di11,hc:111ic·;,I An;,iyst'S (C1111111111t"d. I';,,:<' i.; 11f 8J 

Panun.:ra llnits Rt' fr re llL"t' Rt'ponini: Limit 

Cc:si11111-137 pCi!L ER !JO. EPA 901.1 3.0 
Ccsi11111-IJ7 pCi.;: ER 1:iu 20 

Bis111111h-2 I-I pCi.L ER 1:10. EPA 901.1 8.0 
Bi,111111'1-2 l J pCi';: ER I .,(1 -;_.; 
A.:tinium-227 pCi/L ER i.,u. El'.-\ 00 I. I 25 

.A..•.·ti!!i!!!!'•:!�7 1•C1·;.: El1 !1!! !7) 
AL·ti11i11111-22S pCi'L ER J.,(J. El',\ •JUI. I 10 
A,ti11i11111-228 pC,.;: ER J.,(J 70 
P;,l;,d iu 111-2:14 pCi/L El{ 1.10. El'A 901. I (,00 

P;,la<li11111-2.1-I pCi,;.: ER I JU -12(10 
Thorium-2_,-I pCiiL rn IW. EI'.-\ •JU I. I 100 
Th11ri11111-23-I pCii;: El{ l.1U 701'.J 

Nott': ,,;.:. L 11111,:r,,:r.1111� prr litc-r. 

II 

tit 

m;.::k;: t11illi;.:r.,11b J'C'
f k il11;: r.,111. 

Ill;.:; L = 111illi;.:r,rn1s pc-r ltt,·r. 
pCi "L ph:,,1.:11nc:-- per lilt'r. 
pCi:;: = p1,11,.:11ric:, pc:r � r;,:1;. 

;:•k;: ;:r;i111, pc:� kil11;.:r.,111. 
l\Tli = llt'J'ht"l11111c-triL· turhidity unit. 
PCl' = pl;1tim1111-i.:11h;,lt 1111it. 
111::1: = mi,·rn;:r;,ms p.:r ,:r;i111. 

Jllllht1!.:111 = 111in11111h11s Jlt'r l°C1ltilllt"lcr. 

"B;,st"d 1111 ESE"s i11stn1111t'llt dc-tt'L"ti1111 l11nit tlDLJ ,111d1t", 11,dr,, i111lic•;1kd dir"lc:rc:ntly. Thc: EPA Cotllr;,l"t 
L1h11r;,t11r� Pr11;:r;111: 1CLP1 SO\\" V9U rc-,111irc•1!1r11:, ,,r,· f11!i"''<"d "·l,c-11 tl1t' IDL studit"s ;,re .:011<l11ctc:<l. 

'B;,sc-d 1111 ,n111r111h l[)L s111dic-, 1i111c-, ;i f;,L·t11r 11:' 0.1 111 t;ik..- i11111 ;i-.-111111: s;1111plt" Wt"i;:h, ;,nd lin;,J volumt' 
or" di;:c-st;,lt'. 111,ip, 111di..:,1lt'd diffrrc111I�. 

Basc-d 011 tht' J1111·t'st st;111d,cnl 1l1;1t ESE r11111in..-l� 11,.-,. F11r s11li1b. !ht" rt"p11r1in;: li111its arc adjusted for 
samplt' wei;:111 and tin.d vol11111c-. 
HACH instr11n1c-111 rc-..:0111111C'mlcd dt'lC'..:li1111 l11ni:. H,1-CH C11 .. 811:-. JS'J. Lm·da11d. CO 8()537. 
Mc:thod, for Cht'llliL·;1I Analyses of \\

°
;,ta ;,nd \\",,-It'. El'A 6(/0"-1-7lJ-U�O. Rc-,·i.,cd. �fard1 J9SJ. 

Ohtain.:d from Staml;cnl MC'lh111b for tlic- Examin:,1iu11 uf \\·:,kr and \\":cstc-w;,!er. 17th Ecli1io11, 1989. 

Th" r.:purtin;: limits for p<'trolt'um h�·dr11,arh1111 and oil a11d ;:r<"""" :,lre;uly t;,ke i11111 a.:count sample 
voh1t11t' or s;1111pl<" ll"t"i;:ht ;iml fir,;,I c-xtr;,,1 ,·11!1111:t'. 
8;"c-d 01, 1111,·-h;,!f or" the- 111;,_j11r i11,r .. :11c-1o1, 11:' tit.: 1i:r;,ti111,. 

,,,. 8.;,s:-d nn EP.-\ ·=-- dC"lt"'-·:!1111 limi:s l';1h::1!;::i11:; prn�·c-,�:.:-,· r,·.-na:1111\·1uh·d r·u:- r;u!iu,.:ht"'11li,:;d an:dy�,''-=. 
tRt'i.crt't:,t": C;,r',,,i,-i� i:. -�llilt'l>l:, S.,1np,c-.,. f:r,1;r .. :·::1,,·:-.i.,I �h-. .-Hrc-:1,c·:11, L,h11r,,t11r� �-l;.,1111;1!. 
I 9S I. 1 
Bast"d 011 �l[)L Stud�. 

Sour.:c-: ESE. 

1 

. ' 
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Section No-5. 
Date 08/_IB/93 
Page 23 of 120 

Table 5-4. Analytc�. Preci5io11 and Accur.11:y Datil For Trihalomcthanes, EPA 501.2 

Parameter 

Chloroform 

Bromuclich loromcthane 

Dihromn..:hlorumcthanc-

Brumoform 

TH.Ms. tot;1r 

Pre<:ision: 

Ac t1en11� 

Precision Accuracy 

(RPD) (� Recovery) 

33 77-143 

·J:i 79-137 

33 23-115 

33 43-106 

33' 62-128' 

EPA Method 501 .2--Thc- Analysis of Trihalomcthanc-s in Drinkin.: Wat.:r by 

Litjuid/Liquid Extr .. ction. EPA, Environment .. ! Monitorinf and Support 
Lahuratory. Cim·innati, OH. l',fay 15, 1979. 
ESE. meets or exceeds the RPO criteria thar Cilll he cakulated from the 

spikinf and recovery information presented in the method EPA 501 .2. 

"Matrix spikc and QC' check sample compound. 
1Ac<:urncy and pre,·ision critcri .. arc based on ESE historical d,1t;1. 

Sour<:e: ESE. 
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Tabl..- 5-5. R..-portini; Limit Dat� for Trihalo111ctha11e�. EPA 501.1 

Parameter 

Chlorofor111 

Bro1110Ji..:l1luru111cllia11c 

T)ihrnnwc.:h lnrn111,•1ha11r-

Brom<>form 

THJ\k total 

Reporting Limit• 
Aqueous 

(µi;/L) 

0.6 

U.2 

0.1 

0.1 

1.0 

LCQAP/1292 
Section No.5_ 

Date 08/ _lli/93 
Page 24 of 120 

*Based on the lowest st;rndard th><t ESE routinely usc:s. takinf into i11:c·o11nl the sample volume and final 
extract volume. 

Sour,·e: ESE. 
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Table 5-6. Analytcs. Pw:i,;ion. am.I An:uracy Data For EDB aml DBCP, EPA 504 and Mo<litic:u 504" 

Parameter 

.1,2-Dihromoc:thanc 
<EDB\ 1 

DBCP (ncm:1fonl' 

Aqucnus·· 

Prcci�ion Accuracy 

(RPDJ ('.tRc:covc:ry) 

20 80- I 20 

30 67-.1::!7 

·sec App_c:nuix B for Modified Method 504. 
1Matrix �pikc and QC died; sample.- compound. 

··Accuracy an<l prc:cision ..:ritaia «re lia,;c.-u 011 ESE histori..:al data. 

Source.-: ESE . 

Solid"" 
Prc:ci�ion Accuracy 

(RPD) ( � Rccovay) 

33 65-13 .I 

.:15 54.1..;4 
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P?ge 26 of 120 

Table 5-7. R._.portin;; Limit Data for EDB and DBCP, EPA 504 ancJ MocJir"1c:cJ 504 

Param�t._.r 

I ,2-Dibromo.,.thanc (EDB)-;

DBC P (n..-mai;on1�· 

*Bas..-d on the low.:st �t.rnd;ml th;,t ESE routin..-ly uses. 
The solid d..-1 ... ction limits arc: ..-x1irc:ss.,.cJ on a w,:1 w .. ii;ht basis. 

tApp.,.ncJix IX co1111>eH111<ls. 

Sourc..-: ESE. 

R<'PPrtin� Limit<* 
Aqut'oll� 

(µi;IL) 

0.0::! 

(J. 02 

Soli<l 

(µglkf:) 

JO 

JO 

1 

J 

] 
t 
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Tabk 5-8. 

Parameter 

LCQAP/1292 
Section No.� 
Date 08/1]/9> 
Page 27 of 120 

Analytes. Pre,ision. anti Al'curacy D«til For Orf:rnohalidr Pcsti,itlcs ilntl Arod1lors in 

Drink.in1, W,1ter, EPA 505 

Agll<!OllS 

Prel'ision A..:curacy 

(RPD) (�Rc!COV<!r)') 

BHC .G(li11tl,m<!)
0 

20 71-111 

E11tlrin"' 20 79-119 

Mcthoxychlor 63 37-163 

Tox«phrnc 29 81-139 

Alachlor 40 62-142 

Hcptadilor 
. 

31 46-108 

Aklrin 29 57-115 

Di<'ltlrin 
. 

51 36-138 

Chlord«nc 37 68-142 

PCB-1016 23 74-120 

PCB-1221 29 63-121 

PCB-1232 22 64-108 

PCB-1242 22 74-J JS 

PCB 1248 JO 54-114 

PCB-125-1 35 50-120 

PCB-1260 59 29-147 

Atrazinc 49 36-134 
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LCQAP/1292 
Section No . .5_ 
Date 08/ll/93 
Page 28 of I '.20 

Table 5-8. Analytc,, Prc:t:ision. and At:cur.-1.:y Dati< For Oq:.-111ohalidc Pcsticiuc:s an<l Arochlors in 
Drinkinf Watc:r. EPA 505 (Continued, Pafc 2 of 2i 

Ag\1cn11s 
Prc:cision A<.:<.:Uracy 

Paramc:tc:r (RPD) ( 5c R.:covc ry) 

Chlordi<nc. ;,Jpha SI 35-1 J7 

Chlc.'rd;,nc. ��-!�1!11� 5!• JQ-!,!2 

Chlordane 37 68-142 

Hept,"hlor Epoxidc 47 53-147 

Hc:xachlorobcnunc 41 63-145 

Hc:xac h lo roe ye lope: nt:,d ic: ne 35 JS-108 

Simazinc 15 74-125 

Toxaphc:nc 41 7J-l55 

R<!li:rcncc: Accuracy: EPA Mdhocl 505--Supplc:mcnt to "Mcthous for the: Dc:tc:rmination of Orfanil· 
Compounds in Finish<!d Drinkin:: Water and R.-1w Soun:c Water," EPA. Cincinnati. OH. 
S.:ptcmbc:r I 986. Prc:cision: ESE, mcds c,r <!Xl:c:c:d� the RPD criteria th;,t c:111 he 
..:akulatc:<l from the: spikin:: and rc:covc:ry information presented in the mc:th<>cl (EPA 505). 

"M.-1trix spike: an<l QC ch<!ck sample! compound. 

Sour<.:c: ESE. 
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LCQAP/1292 

Section No.5_ 

Date 08/�/91 

Page 29 of 120 

Table 5 -9. R<'portin� Limits Data for Oq;anohalid<' Pt'sticicles an<l Aro..-l1lors in Drinkini; Wata, EPA 
505 

Reporting. Limit* 
Aqut'CJU� 

Parameter (µ:;IL) 

BHC,G(lindane) 0.10 
Endrin 0.10 
Methoxychlor 0.20 
Toxaphent' JO 

Alachlor 2.3t 
H<'ptad1lor 0. 10 
Aldrin 0. 10 
Dieldrin 0.10 
Chlord;,ne 0.50 
Atr;,:tin<' 0.6 

Chlordane. alph;, 0.5 
Chlordane. i;amm .. 0.5 
Chlordant' 0.5 
Heptat'hlor Epoxide 0.1 
Ht'.xachlorol>enune 0.5 
He: xac· h loro<.: y<.: lope: ntaJ iene 0.5 
Sima:tine 1.0 
Tuxapht'n<' 10.0 
PCB-1016 2.0 
PCB-1221 2.0 
PCB-1232 2.0 
PCB-1242 2.0 
PCB 1248. 2.0 
PCB-1254 2.0 
PCB-1260 2.0 

"Ba�ed on the lowest �tandard thllt ESE routinely uses, takini; into account the �ample volumt and tinal 
extrai:t volume. The lowest standard is chosen to be within· tht' rani:e of 5 to 10 time� the backi,:round 
noi�e ot tht instrument. 

t Metliod detection limits listed in EPA Method 505. An.1lysis ot Ori;anohalide Compounds in Drinking 

Water (supplement to "Methods for the Detc:rmination of Organic Compounds in Drinking. Water.• 
EPA/600/4-88/0)9. De<.:t'mber 1988) times tell. 

Source: ESE. 
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Table 5-10. Analyte,. Precision, and Acrnrn.:y Datl1 For Nitrot!en and Phosphorous Containini; 
Pestil·ide,, EPA 507 

Agucou, 

Pre..:ision A,curn,y 
Parameter (RPD) ( Sf RccO\'ery) 

Alachlor JJ 62-126 

Amclryn 30 61-121 

Atr;,ton 3J 5lS-l 24 

Atr.-1z1nc- 2➔ 6S-l 16 

Br01na,:il '27 64-l IS 

Buta,hlor 12 64-106 

Butyliitc 6'.1 34-160 

Carboxin 1'2 90-114 

Chlorpropham 33 60-126 

Cy,·lc,atc 27 62-116 

Di.-1zin,,n '21 94-1 '.16 

Di,hlor\'o, IS 79-115 

Diphcn:,mid 24 69-1 l 7 

Disulfoton 30 59-119 

Disulfotun Sulfvnc 30 68-126 

Disulfoton Sulfoxid" 3J 54-120 

EPTC 27 56-112 



• 

Tahl<' 5-10. 

Parameta 

Ethoprn;, 

Fenamiph,,-

Fe1uri11111I 

Fluridon� 

Hcxazinonc, 

Mapho� 

LCQAP/1292 
Section No.� 
Date 08/ il/.2.� 
Page 31 of 120 

Analytes. Precision. anu Accuracy Data For Nitrogen and Phosphorou� Containing 

Pe�ticides, EPA 507. 
{Cont,nueu, Page> 2 of 3) 

AOll<'llllS 

Precision Accuracy 

(RPD) ( St Rccovc ry) 

15 BS-I IS 

..... 66-1 I� _ .. 

15 84-114 

27 60-114 

21 69-1 I I 

24 72-120 

M.:thyl Parathion 30 68-128 

Metolachlor 12 81-105 

M.:trihuzin 15 86-116 

Mevinphos JJ 62-12S 

Molinatc 54 44-152 

Napropamidc, 1 S 83-119 

Nortlurazon 15 79-109 

Pehulatc 27 67-121 

Prom.:ton 27 51-105 

Prumctryn 24 69-117 

Pro11a111iu.: 30 61-121 



Table 5-10. 

Propazine 

Simazin<'· 

Simctryn 

Stiror"11, 

T cbuthiurun 

T crhacil 

Tcrhufos 

T erhutryn 

T ric ye lawlte 

LCQAP/ 129:2 
Section No.� 
Date 08/ l]/93 
Page 32 of 120 

Analytes. Precision. anc.J Accuracy Data For Nitru,;<'n anc.J Phosphorous Containin,; 
Pesticic.Jes, EPA 507, 
(Continuec.J, Page 3 of 3) 

Prn.:isio11 
(RPD) 

24 

21 

15 

18 

27 

I 8 

12 

27 

24 

21 

18 

Aq11em1� 

Accuracy 
(St Rtecov.:ry) 

68-116 

79-121 

84-114 

80-116 

57-111 

79-115 

85-109 

67-121 

69-117 

65-107 

75-111 

Accuracy: EPA Method 507--Mcthoc.Js for the Determination nf 

in Drinking Water. EPA 600/4-88/0)9. December !988. 

Or,;anic Compounc.Js 

Precisio1:: ESE. meets or .:xc.:�.c.Js the R PD critaia th;1t i:an he calcul;ttec.J from the spikin,; 

anc.J recovery information presentec.J in the method (E?A 507). 

"Matrix spike anc.J QC d1�ck Mmpk compuunc.J. 

Suuri:t': ESE. 
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Tahl� 5-J I. Rcportillf Limit Data for Nitroft!ll an<l Pl10.�phoru� Co111ai11inf Pc,;ti1.:i<lcs, EPA 507 

Rcportini,: Limit• 
Aquc,HI� 

Paramctcr (µg!L) 

Alachlor 3.8 

Am<"•r�·n 20 

Alllt!tratCJn 6.0 

Atr<12inc O.G· 

Bron1,1,il 25 

Buta,·hlnr 3.8 

Butyl.11c 0.3· 

Carhoxin 6.0 

Chlorprc,pha111 5.0 

Cy<.:loatc 2.5 

Diaz.i11011 o.::i· 

Dichlnrvn� o.::i-

Diphcnamid 6 

Di�1i!foto11 0.3· 

Di,;ulfoton Sulfun.: JS 

Di�ulfoton Sulfoxidc J.8 

EPTC O.J 

Ethoprop 1.9 

Fcnamiphos JO 

Fcnarimol 3.8 



Tahlc 5-1 I. 

P,u;1mcter 

Fluridont" 

r..... Hcxazinonc 
t""-....l 

Mcrphns 

Methyl Par;1thion 

Mctnlachlor €"-..._j, 

·-· Metribuzin 

I 0--,. Mcvinph.,, 

Molin;1tc 

N;1pr.,p;1midt" 

Nortlurnzon 

Pdiulatc 

Promc:ton 

Promctryn 

Pronami<lc 

Propazinc 

Si111;1zint" 

Simctryn 

Stirofo.< 

T ebuthiuron 

Tc:rba.:il 

LCQAP/l 292 
Section r--:o.5_ 

Date 08/ il/93 
Page .3A of 120 

Rc:portillf i..imit Data fur Nitro�cn an<l Phosphorus Cont;1inini; Pcsti,:i<lcs. EPA 507 

(ContinucC:. Page 2 of J) 

Rcportin,: Limit" 

Aqueous 

(µi;IL) 

'.\� 

I.Z-

o.:i· 

25 

7.5 

J.5 

2.9 

1.5 

2.5 

5 

o.:i· 

J 

1.9 

7.6 

1.3 

0.75 

:!.) 

0.6" 

13 

45 
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T«hlt: 5-12. 

P«rametcr 

2.4-D" 

LCQAP/1292 
St!ction 1':o.� 
Datt! 08/ 1]/93 
Page 36 of 120 

Analytcs. Precision. t11Hl Acn1rt1,y Dilt« Fur Chlorinatc:d H.::rhicidc:s.EPA 515 

Aqueous 
Pr.::ci.<ion Ac,:ur«cy 

(RPDJ ( Sf Rcrm·ay) 

JO 54-120 

2.4 .5-TP/Silvc:-. -r dt:r .. JO 48-126 

D,,l«Jlllll 30 64-118 

Pi,loro1m JO 20-104 

Dinost:h JO 0-113 

Di..:«mh« (h«n,·.::I)
° 

JO 54-120 

P.::11ta,hlorc,ph.::111,I JO J0-96 

2.4-DB 

2.-U-T 

So11r..:c: ESE. 

JO 0-159 

30 46-12-l 

Accur«cy: EPA Method 515--Supplement to "Mcthmls tor the: Dc1t:r111i11atio11 of Orp,ni, 

Cu111pounds in Finished Drin.kin;: Wata and R,1w Soun;<' \\';,tcr.• EPA. Cincinnati, OH. 
September 1966. 
Prc,ision: ESE. m.::cls or eX<.:ceds the RPD cri1cri;; th«: can he cakulatt:d from the: spikillf 
iltHI rccowry information 1ir.::�cntcd in the EPA 515 m<'lh11d. 

! 

1 

' 
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Table: 5-JJ. Rc:portin.,'. Limit Data for Chlorinated Herhicidc:s. EPA 515.1 

Rc:portini,: Limit'" 

Aquc:ous 
Paramc:tc:r (µ�IL) 

2,4-D 0.029 

2,4,5-TP/Silve:-. +Jcr. 0.029 

Dalapon 0 O:'CJ 

Pidura111 0.029 

Dinoseh 0.029 

Dicamha (hanvc:1) 0.029 

Pc:ntachloruphenul 0.029 

2,4-DB 0.029 

2.4,5-T 0.029 

LCQAP/1�9� 
Secrion No.:i 

Date 08/l]/93 
Page 37 of I �O 

"Based on the lowest st;;ncJarcJ that ESE routinely uses. takin.,'. into ac.:ount the: sample volume and final 
.:xtrac.:t volu111.:. The l11w6t stamlard is l'11usen to he 5 to JO times the: had.:�rouml noise of the instrument. 

Source: ESE. 
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Tahl<' 5-14. Analytes, Preci�ion. and Ac..:uracy Dat« for Yolatil.: Orf,rnic Compounds. EPA 524.2 

Agll<'OIIS 

Prc�·ision Accura,y 

Param<.'lcr (RP�fc Rernvay) 

Di:h lorol><.'nzcne. total 21 82-124 

1.1-Di.:hloro<.'thanc 16 80-112 

1.2-Dichlorocthane 16 79-111 
1.1-Dichlorocthylenc'' 14 61-145 

cis-1.2-Didiloru<!th.:nc 20 81-l 21 

trans-1.2-Dich lorocthc Ile 17 76-110 
I .2-Dichloropropanc:- I 8 79-115 
1.3-Dichloropropnnc I 8 78-114 
2 .2-Di,hloroprop;;nc:- 51 35-107 
l, l-Dichloropropenc 27 7 l-125 
Ethylh.:nunc 26 73-125 
Hexachlorohutadicn.: 20 80-120 
lsopropyll><'nz.:n.: 2J 78-124 

cis-1.3-Dichloropropen.: 20 0 ..,.,� . __ , 
trans-1,3-Dichloropropen.: 20 17-183 
p-Cym.:ne NiA NIA 

Naphthaknc 25 79-129 
Mc:thylenc chloride 16 79-1 l l 
Pc ntal' hloructh illlc NIA t-.!A 

Styrene 21 81-123 
l. I .1,2-T ctrad1lorocthan<' 20 70-l 10 
I, l ,2,2-T ctrachloro<'thanc 19 72-110 
T ctra.:hlorocthcnc 20 69-109 
Tolu<'nc• 13 76-125 

1.2.3-Trichlorohcnzo::nc 26 83-135 

I .2.4-Tri,hll1rohcnzcn<' ., -
_) 83-135 

Benunc* 11 76-127 
Bromohl'tlZcll.: 17 83-l 17 

Bromochlorom<.'than.: 19 71-109 

.. 
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Table 5-14. Analytcs. Prt!cision. and Accur.-1<.:y D«ta for Volatile Ori,:.-111ic Compounds. EPA 524.2 

(Continued. Pai,:c 2 of 3) 

Aguco\l� 

Pre<.:i�ion Accuracy 

Paramctt.'r (RPD) ( 'ic Rernvay) 

Bro mod ichloromcthanc 18 77-1 IJ 

Bromororm 19 62-120 

Bro11H11t1ctha11c 25 70-120 

n-B111ylhcnzcnc 2J 77- I 23 

St!<.:-8111ylhcnzc11c ,,� 
-·' 77-123 

tt.'rt-Bu1ylbc:11zcnc 22 80-124 

Carbon tc:tra.:hlnriuc 26 58-110 

Chloroht! uzc nc • 13 75-130 

Chloroform IS 72-108 

bis-2-Chloroisoprupyl ether 1'iA NIA 

Chloru1ueth:tut! 27 66-120 

Chlorot.'thanc 27 62-1 I 6 

2-Chlorotolueuc 19 71-109 

4-Chl11rotol11cnc 25 74-124 

Dibromochloromcthanc 21 71-113 

I ,2-Dibrn11111-3-.:hlon1propa11c 60 23-143 

1,2-Dibromocthi-inc 12 90-102 

Dib r, ,momc th «Ile 17 83-117 

I .2-Di.:hlurobcuzcnc 19 74-112 

I ,3-Dichlorubt!UZcllc 21 78-120 

I ,4-Dichloroht!UZcllt! 19 84-122 

Dichlorod i tluorumc:thanc 2:i 67-113 

l. 1, 1-T richlorocthanc 24 74-122 

1,1,2-Trichloructh«nc ')") 82-126 

Trichlorocthcnc"" 14 71-120 

T richl11rotluoromctha11c 24 65-113 

1,2.3-T richloropropauc 43 65-151 

I .2.4-Trimcthylbcnzcnc 24 75-123 

I ,3 ,5-Trimcthy)hc,nzcnc 22 70-114 
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Tablt' 5-14. Amtlytc:s. Prc:cision. and Accuracy Data for Volatile: Oq_:anic Compound�. EPA 524.2 
(Co111i11u.:d. Pai:.: 3 of 3) 

Param�tc:r 

Vinyl chloride: 
Xyknc:, total 
Dic.:hlornb.:11u11c:-D4t 
4-Bro111otluorube11z.c11c--; 

Aqllt'Cl\lS 

Prc:,ision 
(RPD! 

20 
23 

NA 
NA 

A,curacy 
(� R.:rnvc:ry) 

78-118 
81-127 
87-107 
86-115 

As·c.:11racy: EPA Mc:thod 52-1.2--Mdhod� for the Dt:1crminatio11 of Ori;anic Compound� in 
Drinki11:,: Water. EPA 600/-I-S8'0J9. Decc:mhcr 19SS and CLP SO\\' 7/87 for th.: 

Note:: 

control I Ill;'. anal ytc:s. 

Precision: ESE (tnc:c:ts or cxct'c:ds th.: RPD critaia that can he c.:alc1:lakd from the: 
spikin;: and rc:covc:ry information presc:ntd in the EPA 1111:thml 524.2i and CLP SOW 
7/S7 for ,ontrollin;: ,rn;dytc.,. 

NIA = �pik.inf and rc:L:Cw.:ry info�mation i� not availablt". 
NA = 1101 applicable:. 

*Matrix spike and QC ch.:ck sample compounu. 
tSurro.;ate: tht' surrui;at.: is addc:d to all c:1l\'iron1110::ntal �ample� and 

qu;1lity control sample:,. 

Source:: ES�. 
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Tabk 5-15. Repon,,.i; Limit Data for Volatile Organii: Compuunch. EPA 524.2 

Reportini; Li111it• 

Aqueou� 
Parnmetc:r (µi;iLJ 

Dichlorobenunc:. total J.0 

J, J -Di.:hlcn,,..tho1i1-:.' 1.0 
1,2-Dichlorocthant' J.0 
J, 1-Di..:hlorocthylt'll<' J.0 

.:i�-1.2-Di..:hloructhc:nt' J .0 

trans-l .2-Dichlnrot'th"nt' 1.0 
J .2-Dichluroprop;uic: J .0 

1.3-Di..:hlornpropan" 1.0 
2.2-Di.:hloropropan" 1.0 

J. J -Dichloroprnpt'llt'. 1.0 
Ethylhc:llZcllC: J.0 
Hexa.:hlorobut«uic:nc: J.0 
Isopropylhc:nzc:ne J.0 

cis-1,3-Di..:hloruprupc:nt' 1.0 
trans-] ,3-Didiloropropcnc: 1.0 
p-Cymenc 1.0 
Naphthalent' J.0 
Methylene: chloride 1.0 
Pc:ntachlorocthauc: 1.0 
Styr"n<' 1.0 

l, 1.1,2-T clra..:hloroc:thanc J.0 

1.1.2.2-T c:trachloroc:thant' 1.0 
T ctra.:hloroc:thc:uc: 1.0 
Toluene: J.0 
1,2.J-T ri..:hlorob<'nzc:nc: J.0 

1,2.4-Trichlorohc:nune 1.0 
Benzene: 1.0 
Bromohenzc:ne 1.0 
Bromcx:hloromcthanc: 1.0 

Bromoui1.:hloro111ethanc: 1.0 

Bromoform 1.0 

LCQAP/1292 

Section No.5_ 

Dace 08/l_B/93 
Page iJ. of 120 
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Table 5-15. Reporting Limit Dlllil for Volatile Organic Compouncb, EPA 52-4.2 

(Continueu, Page 2 of 3) 

Reportini; Limit* 

Aqueous 
Paramcta (µflL) 

Brnmumethanc 1.0 
n-Butylhenune i.0 

scr-Burylhcnunc 1.0 
tcrt-Butylhenunc 1.0 
Carho11 tetrachloride- 1.0 
ChlurohcnZcllc 1.0 
Chloroform 1.0 
his-2-Chloroisoprop� I cthcr 1.0 
Chluromethanc J.0 

Ch lurocthanc 1.0 
2-Chlurotoluenc 1.0 
4-Chlurotoluene 1.0 
Dihro111ochloromclhanc- 1.0 
1,2-Dihromo-3-rhloropropanc 3.0 
1,2-D i bromoethanc 3.0 
Dihromom.:thane 1.0 
1,2-Dichloroh.:nunc 1.0 
1.3-Didiloroh.:nunc 1.0 
1.4-Dichloroh.:nzenc 1.0 
Diehl< ,n,di tluorumcthanc 1.0 
1.1, l-Trid1lorocth;,11c- 1.0 
1.1,2-Trichloroethanc 1.0 
Trichloroethcne 1.0 
T rich lorotl11ort1mctha11c- 1.0 
1,2,3-Trii.:hloroprop;,n,:: J.0 

1,2.4-Trimcthylh.:nicnc J.0 

1.3 .5-Trimethylhcnz.cn<' J.0 

Vinyl chloriue 1.0 
Xylene, total J.0 
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T,1hle 5-15. 
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Reportini; Limit Dat.-1 for Vollltik Orprni, Compoumls. EPA 524.2 
(Continuec.l. Pai;e 3 of 3) 

1he reportin� limits arc basec.1 011 the concentration th.-1t can be <lde,tc:c.l rdiahly a,c:orc.lini; 10 ESE·s past 
c.latahasc: :rnc.l analyti,al expcrien,e performin� 

volatile ciri;.-111ic an.tlyscs by ga, chromatui;raphy/mass spectrometry. 

Soum::: ESE. 
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Tahl< 5-16. 

Panun<t<r 

Aldicarh
0 

LCQAP/J:?92 
Sc!ction No.� 
Date 08/..!...l'93 
Page 44 of 120 

Analyt<$, Pr<,ision. and A,cur .. ..:y D<1ta For N-lv1cthyl Carhamnxyloxim<s and N-M<thyl 
Carbamaks, EPA 531.l 

Agutnu� 
Pr.:cision Ac..:uracy 

(RPD) ( 5f R<..:ov.:ry) 

17' !D-117' 

Aldi..:arh sul fun< 20 �'1-120 

Aldi,arh sulfoxiu.: 20 72-I 28 

Carbary!· 26' 63-115' 

Carboti1ran I 8' S 1-1 IT 

3-Hyu ruxy..:arhofura11 20 )6-162 

M<thr,myl 

Oxc1111yl 

20 64-115 

20 34- 148 

Accurncy: EPA M<thod 53 I .1--Suppl<m<nt to "M<thod� for th<' Dc:tc:nni11c1tio11 of 
Orfani..: Compounds in Fini$h<d Drinkin.; Wata and Raw Sour..:<' Wal<:r," EPA. Cincinnllti. 
OH, S<pt<mba 1986. 
Precision: ESE. m«t$ or exc«cl$ th.; RPO crit<"ria that t:an he: calculat<d from th< �piking 

and rn·ov<"ry information JH<'St'lllc:J in th<' m<thod (EPA 531.1 ). 

"Matrix $pik<" and QC ..:heck sample l·o111pm11HI. 

'Accuracy and pr.:,is1r,n critc:ria ar< has.:d on ESE hi$torical d,1t;1. 

Sourc<: ESE. 
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Tc1bk 5-17. .Rcportin:,: Limit Dat;, for N-1 v1c:thyl Carbanwxyloximcs ant.I N-Mdhyl Carbamatcs, EPA 
531. I 

Param�tcr 

Aluicarh Sll lfollC' 

Aluicarh SlllfoxidC' 

Carbary I 

Cc1rbofuran 

3-Hyuroxycarbufuran 

Mc:thomyl 

Oxamyl 

Rcportini; Lim it" 
Aqucou.� 

(µ�/L) 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

"Bascu t111 th" lowest stanuaru that ESE rut1tinc:ly u�""· The lowest st.111d;,rd is i.:hoscn to he within th" 
rani;e ol 5 tu l O tilll<"S the bad:i;ruund noise of the instrument. 

Sut1ri.:C": ESE. 
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Tahlc 5-18. Analytc�. Prcri.�ion. and A<.:rnra,·y D;tta for Puq,:cahle Haloi.:arhon.�. EPA 60 I and SW 
5030/80 l C 

Aq11cn11� Solid 
Precision Accura..:y Precision Accuracy 

Parameta (RPD ( St Re..:overy) (RPD) ( 'k Recovery) 

BromoJich loromethanc 20 42-172 JO 42-172 

Bro111ofor111 20 JJ-159 JO IJ-159 

Bromomethanc 10 0-144 JO 0-144 

Carbon tetrachloride 10 43-143 JO 43-143 

Ch lorohcuzc ne 43' 51-137' 50 38-150 

Chlorocthane 20 46-137 30 46-137 

2-Chlorocthyl viuylcth<'r 20 l 4-186 JO 14-186 

Chloroforn1 20 49-133 JO 49-133 

Chloromethaut' 20 0-193 JO 0-193 

Dihromochloromethanc 20 24-19 I JO 24-19 I 

Dichlorohcuicnc ,tot. 20 42-143 30 42-143 

l, l -Di..:hloroethane 20 47-132 30 47-132 

l .2-Di,hlorocthanc 20 51-147 JO 51-147 

1, 1-Di,hlorocthylcnc� 38' 51-127' JO 28-16 7 

Trans-l ,2-cli<.:11lorocthcnc 20 38-155 JO 38-155 

1.2-Di,hlorupropanc 20 44-156 JO 44-156 

cis-1 ,3-Dichloropropenc 20 22-178 JO 22-178 

• 
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T,1ble5-18. Analytc",. Prcci,iun. ,mcl Ac.:curnry Data for P11q:e,1hle Haloc.:arhons, EPA 601 an<l SW 
5030,SOJ O (Cuntinucu, Pa!!" 2 of 2) 

AOllc'llll< S"lid 

Prei.:isiun A,curacy Pr.:cision Accur,1cy 
Paramekr (RPD ( S{ Rcrnvay) (RPDJ ( 9c Recovery) 

Trans-] .3-<lichloropropcllc' 20 22-17S JO 12-J?S 

M.-rh�·lenc ,hlC1ridc' 20 25-162 JO 25-162 

l .1.2.2-T c'lra,hl"r11cth.111c' 20 8-18-l 30 s-1 s..; 

T ctr,1c.:hloruethe11c' 20 26-162 30 26-162 

l, J, J -Trid1loroc"lha11c 20 41-JJS 30 41-138 

l, 1,2-T ric.:hloroethan.- 20 J9-JJ6 JO J9-JJ6 

T richl11r1Jethc Ile' 40' 54-IJ4t' JO 35-146 

T ric· hlororl u11r111llc"lh;111c 20 21-156 30 21-156 

Vinyl d1loridc 20 28-16J JO 28-IGJ 

Fr.-un I 13-· 3J 73-139 ts/A NIA 

Acrnriil')': EPA Methods�: 8010--Tcst J\1c"tl10ds for Evaluatin;: Solid \\-'.-1st<',. EPA-SW-
846 Jr<l Edition. September 19S6. Pre,ision: ESE. meets or cxcec"ds the' RPD i:rikri;, that 
,<111 he" ,:tkul;.t,:d from the spikin;: and re,owry infonn;Hion prcsc11tc<l in the method 
(SW SOJOJ. 

Nuk: N.-A - spikin;: and rc..:ovcry inform;11io11 arc" 11111 avail;,hlc. 

-f,.fatrix �pike am! QC d1c"d, sampl.: ,om1,cn111d. 
1Accurac.:y aml pre,i,ion c.:ritcria arc h;.,c<l 011 ESE historic.:al <lat;,. 

--Acc.:urac.:y iillU prec.:isi1111 l·ritcri<1 ,1r,: h<1,cd 011 ESE ,·,1lid111io11 study 
(sec Appendix Li). 

So�1n:c: ESE. 



-

. l"C'"') 

-· 

1 a--.. 

LCQAP/1�9� 
St!Clion No.� 
Date 08/ il/93 
Page 48 of 120 

Tahl"' 5-19. Rcport111� Limit Data for Purfcahl.- Halu,nrhons, EPA 60 I ,rnJ SW 50)0/80 J 0 

Rcpnrtin:.: Limit� 
Aqucr,us• Solid• 

Parameter (µi,:IL) (µg/ki,:) 

Bromo<lic hloromcthanc *" 1.0 100 

Bromufurm•• 1.0 JOO 

Bro1110111ctha11c•" 1.0 100 

Carh1111 tc:tr;«.:hluriJ<' ,.. " 1.0 JOO 

Chlorohe11ze11<' "' " 1.0 100 

Chluru<'thanc•·• I. 0 100 

2-Chlurocthylvinylcthcr'·" 1.0 JOO 

Chloroform•• 1.0 JOO 

Chlurumcth;.n,c> "'" 1.0 JOO 

Dibrumo, hloromethanc"" 1.0 100 

Di,hlorohcnzcne,tot. "'w 1.0 100 

J, J-Dirhlnrocthan.-"" 1.0 JOO 

J .2-Dichloroethanc ''" 1.0 JOO 

I, J-Dichlorocthylcn.-*"' 1.0 100 

Tran�- J .2-<licl1lorocth.-nc• w 1.0 100 

J ,2-Dichloroprupan.-"'-' 1.0 JOO 

ci�· 1,3-Dichloropropcnc 1.0 JOO 

T r;.n�- J .3-<lichloropropcn.- 1.0 100 

Methylene chloricl.- "' " 1.0 JOO 

1. J .:::.2-T ctrachloro<'than.-"" J.O JOO 

DichluroJ i lluurumeth,lllc 1.0 100 
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Table: 5-19. Ro::purtinf Limit Data for Purgc:;1hlo:: Halo,arhons, EPA 60 I and SW 5030/80 I 0 
(Continued, Page 2 ot 2) 

Paramo::to::r 

T c:r;.�h!o�octheno::** 

1.1.1-Tril"hloroeth,rno::** 

T richlorocthcnc•� 

Tri, hlorotl uorc,mo::th.1110:: "" 

Vinyl c.:hlorido::*" 

Freon 113 

Noto::: NIA = Ro::poninf limit information not avail«blc. 

*Based on tho:: lowc:st stanuaru that ESE routinely u.�t:�. 

Rcpnrtinr 
Aqueous"' 

(µglL) 

1.0 

1.0 

1.0 

l.O 

1.0 

l.O 

1.0 

Limits 
Suliu-

(µglk�) 

10n 

100 

100 

100 

IOU 

100 

NIA 

-Basc:d on tho:: lowo::st stanuaru that ESE routindy us.:s times a fa�·tor or' I 00. Th.: soliu rc:purtinc= limits arc: 
o::xprc:s.�et.! on a wo::t wo::i;:ht basis. 

"'•Appc:mlix IX c.:ompounds. 

Sourc.:c:: ESE. 
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Paramet<!r 

Be11z.e11e ··•1 

LCQAP/1292 
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Page 50 of 120 

Aualytes. Prc:cision, an<l Accurncy DaUI for Puq,:eablc- Aromiitic.�. EPA 602 an<l SW 
503018020 

Agllt'O\IS Snli<l 
Precision Accuracy Precision Accuracy 

(RPD (�Rernv..-ry) (RPDJ ( � Recovc:ry) 

44· ��•lJ�· 28· 74-JJO· 

Clilorobe11u11c ., 10 55-135 JO 55-135 

Dichlornhc-nzcnc .t11t«I'' 10 42-143 JO 42-14:1 

Ethylbenrcn.- " 

20 32-160 30 32-160 

Toluene···· 40" 47-127" 26" 75-127" 

Xylenes, totar· 23" 80-126" 27· 74-128" 

MTBE NIA NIA NIA NiA 

Total VOA (BTD-:J 42" 46-IJO· , ..... 
�, 75-129" 

Al',\lral·y: EPA Method SW 8020--T est Meth11<i- for Evaluatin,: Sul id Wiistes, EPA-SW-
846 Jr<l E<litiun, Septc-mhcr 1986. 

Nutc: 

Pred.,ion: ESE. meets or eX,e<'<l,; th<" RPD critc:ri:1 that can he cakulated from the spikinf 
anti re,owry information pre�c:nte<l in the mc:tho<l (S\\' 80201. 

Tut<1l VOA (BTEX) is ciikulatc:u iill<l uerinc<l as the arithmctii: sum of th<" concentrations uf 
bc:nzenc. toluene. ethyll,<!nz.ene. anu tutal xylcnes. 

MTBE = m�thyl tc-rt-butyl ether. 
N:A = spikin� anu r"<!l.'.0\'<!r)" information ,He nor availahlc. 

• t.fatrix spike! iind QC check samplc- l,ompounu. 
' Accurac·y anu pr<!cisiun criteria arc has<!<l on ESE histori<.:al <lata. 

•· Appendix IX compm1nds. 

Source: ESE. 
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Tahk 5-21. Rc:portinc.= Limit for Puri_:eahk Aromt1tics, EPA 602 ,1110 SW 503018020 

Bcnunc 

Chlorobcnunc 

Did1lornbcnz.:nc. totnl 

Ethylbcnzcnc 

Toluenc-

Xylcnc�. total 

MTBE 

Tot"! VOA (BTE\J 

Note: NIA = Rcportin;: limit information not ,1vail,1hlc. 

*Basco on the lowest stt1nu;1ru that ESE routinc-ly uses. 

Rcpnrtinr Limi1.< 
Aqueous• 

(µi;IL) 

1.0 

J.O 

1.0 

J.O 

1.0 

l.O 

NIA 

5.0 

Soliut 

(µi;/ki;) 

JOO 

100 

100 

JOO 

100 

JOO 

NIA 

500 

+Basc-d on thc lowest sUindard that ESE routinely uses times a factor of 100. The solid rcportini,: limits are 
ex.pressed on a wet wc:ii,:ht basis. 

Sour,c: ESE. 
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Table 5-22. Analytes. Precision. and Accuracy Dnta for Phenols, EPA 604 and SW 
3510/3520/3540/3550/8040 

Ao11crn1� Solid 

Precision Ac.:11ra,·y Prcci�ion A�curacy 
Parameter (RPD ('it Re<.:ovcry) (RPO) ( St Recovery) 

4-Chloro-J-meth ylpht'n• ,1·-1 JO :1Cl-J:10 50 :19-!30 

2-Chloroph<"n<>I··• 30 3�-126 50 JS-126 

2 .4-Didilorophenol' 30 44-119 50 44-1 I 9 

2.4-Dimethylj1hen11l' 30 2-1-118 50 2-1-1 I 8 

2.4-Dinitruphcnol' 30 12-14.'i 50 12-145 

2-Methyl-4 ,6-dinitrophc 11ul' JO 30-136 50 30-1J6 

2-Nitrophcnol' JO 43-117 50 43-117 

4-Nitrophenol' 30 13- l JO 50 13-1 JO 

Pentac h loroph e nor.' 30 36-1 :;-1 50 36-134 

Phenol··' JO 23-J0S 50 23-108 

2 ,4 .6-T richlo
0

rophe11<1l' JO 5:,.119 50 53-119 

Acn1ra1:y: EPA t-.·letho<l S\\" 8040--Tcst Methods f11r b·al11a1ini:: Snlid Wastes, EPA-SW-

846 3rd Edition. September 1986. 
Prccisiun: ESE; meets or exceeds the RPO l·ritaia thai can he ,;;1lrnlated from the .�pikini; 
and recovery information presented in the method (SW 80-I0J. 

"Matrix i;pikc am! QC check sample compound. 
1Appwdix IX ,;ompound�. 

Soun:c: ESE. 
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Table 5-23. Rcponini; Limit Data for Phenols, EPA 604 and SW 35 I 0:'3520!3540.'3550/8040 

Repnrtin� Limits 
Aqueous* Solidt 

Paramc.>ta {µf!L) (µi;lk!'.) 

4-Chloro-3-mc:thylphenol 5.0 500 

2-Chlorophc:nol 5.0 500 

2 ,4-Di,h loruplic111,: 5.0 500 

2 ,4-Dimethylphe 1101 5.0 500 

2,4-Dinitrophenol 20.0 2.000 

2-M eth yl-4 ,6-d in i trophe lllli 5.0 500 

2-Nitrophenol 5.0 500 

4-Nitrophenol 25.0 2.500 

Pentachlorophc.>nn! 10.0 1,000 

Phenol 5.0 500 

2,4 .6-T richlorophenol 6.0 600 

-Based on the lowc!n standard that ESE routinely uses takini.: into account the Siimplc volume: and final 

extract volume. The lowest st,mdard is chosen to he within the rail!_:<' or' 5 to JO timc:s the h,«:ki.:round 
noise of the instrumcnt. 

tBas<'<l on the: lo\\'est standard that ESE routinely uses. takin:; into ac·..-in111t 
samplt' wc:i1_:ht and tinal c:xm,,t \'UIUlll<'. The.> lowest Sliln<lard is d11,sc:11 to he within the rani.:" of 5 to JO 

timcs th" hack,:round noise of the instrumcnt. Thc: solid dctt'cti1111 limits arc c:xpresscd on a wet weight 
basi.<. 

Source:: ESE . 
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Table 5-24. Analyte�. Prt'cisio11. and Acrnr;«.:y D«t,t for Bcnzidinc:s. EPA 605 

Agut'ous 

Prt'cision Accuracy -

(RPD) (%Recovery) 

30 31-9:! 

3 ,3 · -Dichlorohcnziuinc 30 35-93 

A..:rnritcy: EPA Method 605--T est Mt'thod� for Or.:«nil· Chemical Amdy�is of Municipal 

and lnuumial WasteWittcr. EPA 600/4-62-057. July 1982. 
Prcl·ision: E�·;E: mt'cts or aL·ccus the RPO critai;, that can ht' calrnlatcd from the: spikin_;; 

and rc:..:ovc:ry ·nr'ormation presentcu in the mcthou (EPA 605). 

"Matrix spike and QC ..:heck s;rn1ple COllll">unu. 

Sour,<': ESE. 



• 

. 
Table 5-25. Rt'ponini; Limit Dat;, for Bcnz.idint's. EPA 605 

Parameter 

Bcnz.idinc: 

J ,J '-Dichlorohc:nz:i<linc 

Rrpnrtini: Limit "' 

Aqueous 

(µ�IL) 

1.0 

J.5 

*Ten time:� the mcthou dctc:.:tion limit listcu in Tiihlc I of EPA l\-fcth11d 605. 

Source:: ESE . 

LCQAP/1292 
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Table 5-26. Ant1lytc-s, Prei.:ision. and A<.:<.:ura,y D;,t;, for Phtlrnlate Es1ers, EPA 606 ;,nd S\\' 
350 I 0/3520i3540/3550/8060 

Ayuc-011s Solid 
Precision Accura,y Precision Accuracy 

Parameter (RPD ( \:f Recovery) (RPD) (�Rernvery) 

bisC-E,l:yll;r: xyl)pl; tlil '''" 30 O-l5b 50 (J. J 5 8 

Butyl Ii.: nzyi phtli;ti<1lc ;\U JO-JJ6 50 30- I 36 

di-n-Butylphthalak
. 

30 23-136 50 23-136 

Dicthylphthalatc 30 0-149 50 0-149 

Di methyl pthalate 30 0-156 50 0-156 

di-n-Oi.:tylphth;,l;,ir. 30 0-114 50 0-114 

A•·i.:ura,y: EPA Methml SW 8060--Test Methods for Ev;,luatin;: Solid Wa.stcs. 
EPA-SW-846 3rd Edition. Scptr:mha 19S6. 
Prc.:isiun: ESE: meets or exi.:cc<ls the RPD critc-ria that <.:an he <.:akulat.:d from the spikin!,'. 
and rc.:overy information presented in the method (SW 8060). 

·Matrix spik:: and QC i.:he.:k sample compound. 

Suun.:e: ESE. 
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Table 5-27. Rcponin;: Limit Data for Phthala1c Estcr�. EPA 606 aml SW 3510/3520/J540/J550/S060 

Paramcla 

bis(2-Eth ylhc: xy l)ph th late 

Butyl i1cnz.ylpi11iialnlc 

d i-n-Butylphthal alt' 

Dicthylphth;,l,o1c 

Di mcth yl pth« late 

<li-n-Ol"lylphthalatc 

Rcporlin!: Li111i1� 
Aqueous* 

(µg.'LJ 

0. 15 

0. 15 

0. 15 

0. 15 

0. 15 

0.30 

Soli<lt 
(µglki;) 

25 

25 

25 

25 

25 

50 

"B;,sc<l un the lowc,t s1ancJarcJ that ESE routindy u�cs. takin;: into a,,nunt the sample volume ;,ncJ r,nal 
t'Xtract vululll<'. The !owes! st;,nc.Jar<l is dwscn 10 h" within th<" ran;:,- of 5 to 10 times the ha,k;:roun<l 
nois..- of !he instr\llllclll. 

tB;,secJ on the lowest standard that ESE routinely u,cs. takin;: into an·ounl the s;,mplc wci;:h1 ;,ml final 
t'Xtrat:1 volume. The lowc:�t standard is chosen to be within the.' ran;:<' of 5 to 10 times the t,.,d;i;roun<l 
noi,c of the in,trumcnl. the solid rc:portin;: limits arc c:xprc:ssc<l on a Wt'! weight hasi.,. 

Sourt:c:: ESE. 
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Table: 5-28. Analytc:s. Prc:cision. aml A.:,ura.:y D<1ti< for Orp,no,hlorinc: Pc:sti,iuc:s anu PCBs, EPA 
608/6 I 7 anu SW 35 l Q!J520.'J540 'J550l8080 

Ag11c:ou� Solid 

Prc,·ision Accuracy Precision Accuracy 
Par;;mc:tcr (RPD ( % Rc:,ovc:ry) (RPDJ ( % Rc:.:ovc:ry) 

Alurin'' 45" 37-127" 40'' 53-lJJ" 

BHC.A' JO '.17-IJ-l 50 ]7-134 

BHC.B JO li-1-17 50 17-147 

BHC.D JO 19-140 50 19-140 

BHC .G(linuand" 5 I' 4'.\-145' 4-,; 45-129' 

Chluruanc:' JO 45-119 50 45-119 

DDD.PP'· JO 31-1-! I 50 31-141 

DDE.PP'1 JO J0-14:i 50 30-145 

DDT.PP'·' 5] 46-15::!' 59' 3'7-155'' 

D1c:lurnr 43 56-1-l::!' 47 46-140' 

Enuo.�ult'an.A' JO 45-15.1 50 45-153 

Enuo.�ulr'an.B· JO 0-202 50 0-::!02 

Enclosult'an sult'.-11c' 30 26-l-l-! 50 26-14-1 

Enurill'·➔' 60' .15-155' 37'' 52-126" 

Enurin aluc:hyuc' 40' 58-138' 53' 56-162' 

Hc:p1achlor·'·' 38' 48-124'' 59•· 30-148" 

Hc:p1.;1chlor c:poxiuc:' 30 37-l 42 50 37-142 

t 

j 

j 
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Table 5-28. Analy1cs. Precision. and Accuracy Da1.;1 for Or!,'.anochlorine Pesticides and PCBs, EPA 
60816 J 7 and SW 35 l0!3520i3540i3550!8080 (Continued, P .. i:c: 2 of 3) 

Aguc:ous Solid 
Pre..:ision Accuracy Precision Accuracy 

Parameter (RPD ( It Recov.-ry) (RPD) ( 9c Recovery) 

Methoxychlor' 44' 78-162' 53' 61-167' 

Tox-1phenc' 30 41-126 50 41-126 

lsm!rin'' 27' 74-128' JO' 97-J J 7b 

Kep1J11c'' 44•· 26-J 14•· 30' 98-158" 

Metol;,d1Jor 2S' 74.130· 24' 62-1 JO' 

Kelth-1nc (Dicofol) 20' 47-87' 19! 40-78' 

PCB-I0J6·1·• 30 50-J 14 50 50-114 

PCB-1221' 30 15-178 50 15-J 78 

PCB-1232· 30 10-215 50 J0-215 

PCB-1242' 30 39-150 50 39-150 

PCB 1248' 30 38-158 50 38-15S 

PCB-1254' 30 29-131 50 29-13 J 

PCB-I 260rl ., 30 8-127 50 8-127 

Dibutylchlorend;,tc' 1'A 46-146 1
• NA 32-156° 

T ctr-1chloro-m-xylc:11c NA 60-150 NA 60-150 

Dec;,chlorohiphc:nyl 1'A 60-150 1'A 60-150 
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Table 5-28. Analytes. Prcc.:i�ion, and Ac.:c.:ur;,,·y Data fur Orprnm:hlorinc Pcsti,idcs and PCBs, EPA 
608/6 I 7 a.nd SW 35 I 0/3520/3540/3550/8080 (Continued, P;,;:c J of J) 

Acc.:ur«c.:y: EPA Method SW 8080 and CLP SOW 7/87 for the ,·ontrollin;: am1lytcs. 
Prc..:ision: ESE and CLP SOW 7/87 for the co11trolli111_: analytcs. 

Note: NA = not applic.:ahlc. 

'Matrix �pike and QC c.:hec.:k sample compound. For Lo� Ala111ns pro_iect CLP SOW 12/90 prcc.:ision and 
accurac.: y ac.:ccptanc.:c ..:ritcria will he used. 

hA,,·tm,i:�· and prcc.:ision 1:riteri:1 arc b;,scd 011 ESE hi.,tori..:;,I d;,t.1 and mclhod dcte..:tion limit d>1t:1. 
'Surro;:«tc: the surro;:«k i, added to all e11viro11111c11tal samples ancl quality c.:nntrol sample,. 
"PCB 1016 and PCB 1260 «re DIiiy used «s m:1trix spike :,nd QCC s;,111plc,; ,·omp<11111c..ls when usi111_: EPA 
608/8080 to cvilluatc PCB, only. 

'A,rnr .. ,y and prc,·ision d:,t;, arc frum ESE 111�thod ..:cnitic.:ation. 
rg,._,ed 011 valid,Hion studies pcrtiirmct.1 by ESE (sec Appc11d11.:e, D «nd EL 
•·Appendix JX c.:om1111u11c..ls. 
bThis c.:0111pou11c..l is not inc:lu<lcd in EPA's para111ctcr lists for �-lc!h11ds 601'. 617. ,rnd SOSO: howc,·c, it c.:an 

he analyu<l by EPA mclho<l 8080 a1H..I i� reported if spcc·;f1c:,1lly re4uested hy the d1c11t (sec Appen<li,·es 
Land M for mc1hoJ validation cfat:,). 

iScc Appencli,cs L ancl M fur 111cth11cl \'i1liclation data of isodrin hy EPA Mc!l111d 8050. 

Source: ESE. 
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Table 5-29. Rcportini; Limit D;,:,i for Or�anoch!orin<' Pcsti�i<lt's an<l PCBs, EPA 606 an<l S\\' 

3510/3520/3540/3550/8060 

Rt'Pnrtin� Limits 

Aqut'ous" Solidt 
Parameter (µi;/Li (µi;ik�l 

Aldrin 0.006 

BHC,A 0.006 3 

BHC.B 0.006 

BHC.D 0.006 3 

BHC.G(lindant') 0.006 3 

Ch!or<l;,nc 0.030 20 

ODD.PP 0.006 J 

ODE.PP' 0.006 J 

DDT.PP" 0.006 3 

Dicl<lrin 0.006 3 

En<losulfan,A 0.006 3 

En<losulfan.B 0.006 J 

En<losulfan sulfalt' 0.006 3 

En<lrin 0.006 3 

En<lrin al<lt'l1y<l<' 0.006 3 

Hcpta�h!or 0.006 3 

Hcptachlor cpoxi<lc 0.006 3 

Mcthoxychlor 0.006 3 

Toxaphcnc 0.6 300 

PCB-1016 0.12 60 

Mircx 0.2 100 

Tritlur;,lin 0.1 50 

PCNB 0.02 
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Paramt'i<"r 

)sodrin 

Kt'tHJllt' 

Mt'tulac.:hlur 

LCQAP/1292 
Section No.5_ 
Date 08/ _!J/9� 
Page 6� of 120 

R<'portin�'. Limit Data for Orprno..:hlorin<' P�sti..:idt's anu PCBs. EPA 608 and SW 
35 I 0/3520/3540/3550/8080 
(ContinucJ, Pai;<' 2 or' 2) 

Rt'pnrtin1: Limit� 
Aqllt'()US* Solidt 

(.ui;/L) (J,g/kgl 

0.05 

0.10 50 

0.06 JO 

Kt'lthane (Di,·ofolJ 0.06 10 

PCB-1221 0.12 60 

PCB-1232 0.12 60 

PCB-1242 0.12 60 

PCB-1248 0.12 60 

PCB-1254 0.12 60 

PCB-1260 0.12 60 

"Based on the lowest st,1nc\ariJ that ESE routinely ust's. takin� int11 account th<' sampl<" volum<" and tinal 
t'Xtrn,·t volumt'. Th<' lowt"st standard is dH>st'n tn bt' within th<" ran;:<" ot 5 to IO tim<'s th<' backfrounu 
nois<" of th<" instrumt'nt. 

tR,sc::d on th<" lowest str1ndaru that ESE routindy uses. takinf into a.:cou nt 
sampl<" W<'ii; ht and tinal t'Xtra,·t vol um<". Th<" lowt"st stand,uu is d1ost'11 tu ht' within th<' rang<" of 5 to I 0 
timt's tilt' bac.:kpound noist' of the:: instrumc::nt. Th<" solid r<"portin� limits art' <"Xpr<'ssc::d on a Wt't wc::ii;ht 
basis. 

Soun:�: ESE. 
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Table 5-30. Analyte�. Precision. and Accuntl·y Data for Pulynudear Aromatic Hydroc11rhuns, EPA 610 
and SW 3510/3520/3540/3550/SJJO 

Agucous Solid 

Preci�ion Accuracy Precision Accurncy 
P11ramcta (RPD ( 'it Rcl·o,·rry) (RPD) ( 51c Recovery) 

Ai:.:11aphthe11.:-·-· JO' 49-!09' 50 0-124 

Accn«phthykne---- ? -
, 

_) 5'.1-10'.1' 50 O-IJ9 

A11thrace11c:··-- 40' 44-124' 50 0-126 

Benzo(«)«nthraccnc 
.. 

30 12-IJ5 50 12-135 

Be11zo(11)pyrc11e ··- · JS' 45-121' 62' 27-151' 

Bcnzo(b )tl uoranthcnc-
.. 

30 6-150 50 6-150 

B.:nzo(i;hi )pcryle&h: 
.. 

30 0-116 50 0-116 

Be nzn(k)tl uoranthcn.: ·. -· 41' 41-123' 55' 22-132' 

Chryscne 
--

30 0-199 50 0-199 

Dihcnyl(a,h)anthraccnc 
--

30 0-110' 50 0-110 

Fluoranthcn.: 
--

30 14-123 50 14-123 

Fluore11c···· 35' 40-1 JO' 49' 25-123' 

ln<lc:110( 1.2,3-cil)pyrc:nc-
.. 

30 0-116 50 0-116 

Naphthalene-··· 48' 21-117' 50 0-122 

Ph.:nanthr.:nc ··-· 32' 52-116' 50 0-155 

Pyrcnc 
--

30 0-140 50 0-140 

1-M.:thylnaphthalcnc 
.. 

37' 23-97' 37' 23-97' 



c::::.. 
� r.: ... i;J 
f',.""'"l 
"""""""' 

� 

T;,hlc 5-30. 

Parameter 

LCQAP/1292 

Section No.j_ 

Date 08/�/9� 

Page 64 of 120 

Analyte.�. Precision, ;,nd Accur;,ry D«t.< for P"lynucb<r Aro111a1ic Hydrocarhons, EPA 610 
and SW 35 10/3520.'3540/3550/83 IO (Continued. Pa;:c 2 of 2) 

Agucm1s Solid 
Precision Accuracy Preci�ion Accura,y 

(RPD (StRc:cowry) (RPDJ ( 'ic Rc:covc:ry) 

2-Mdhyln.<ph1halc:11e .. :171 D-97' J7' 23-97' 

37 1 :!:1-97' 75' 

Ac::ura,·y: EPA Method SW 8310--Tesl Mc:th"d� for Evalua1i11i: Solid \>.•.,,1e,. 
EPA-SW-S46 J rd Edilillll. Septc:mhc:r I 9S6. 

10-160' 

Prc:cision: ESE: mcds or c:xceeds the RPD i.:ritai;, thal c«n he c;,kul«ku fr(llll tht' spikini: 
i11H.l recovery inr"ur111;,tion JHc:sc:ntc:d i11 the mc:thlld (S\\' S.1 l 0). 

·t-.·larrix spike and QC i.:hed, samplt' compound. 
'Accuracy and precision r.:rircria «re h«sc:d on ESE hi�torirnl d;,1«. 

··App<'ndi.x IX conljHll11Hk 

Source: ESE. 
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Table 5-31. Reporting Limit Data for Polynuclear Aromatic Hydrocarbons, EPA 610 and SW 

3510/3520/3540/3550/8310 

ReQorting Limits 

Aqueous* Solidt 

Parameter (µg/L) (µg/kg) 

Acenaphthene 2.5 84 

Acenaphthylene 1.5 44 

Anthracene 0.095 3.5 

Benzo(a)anthracene 0.002 0.05 

Benzo(a)pyrene 0.004 0.4 

Benzo(b)fluoranthene 0.001 0.02 

Benzo(ghi)perylene 0.006 0.20 

Benzo(k)fluoranthene 0.001 0.01 

Chrysene 0.03 0.80 

Dibenzo(a,h)anthracene 0.004 0.07 

Fluoranthene 0.003 0.08 

Fluorene 0.25 10 

lndeno(l ,2,3-cd)pyrene 0.004 0.15 

Naphthalene 0.90 23 

Phenanthrene 0.07 4.0 

Pyrene 0.03 0.6 

1-Methylnaphthalene 1.5 45 

2-Methylnaphthalene 1.2 36 

Methylnaphthalene, total 3.0 63 
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Rc:ponin� Limit Dai;. for Polynudc:ar Aromati, Hyurocarhons, EPA 610 1<nu SW 
35 I on52·::J540.rJ5501sJ 1 o 
(Conti.1ued, P11fe 2 of 2) 

•Ba.�d on the lowest runu,trd tha1 ESE routinely u�s. ll<kin� into 11ccount the 11ample volume MU tinal 
txtrc1ct vol ume. Tht bwesi standaru i, cho�n to bt "'ithin the r11n�t of 5 10 JO times the back�rounu 
ooi� of tht in�trumen1. 

tBa!;c:d on the lowest st;;ndiird that ESE routinely u��. takini: into account 

samr!.- w..-i;l:t am! tiua! extr,,rt volu1?1t. Th, �o!ii.! rtpl•�ti::.; lim:t� art cxp:essci.! ui: ;: wet wc::;1:t b::..s:s. 
The lowc�t st;,ndard is ,;ho!<n to he within the ran;:e of 5 to IO time� the hiii:k;:ri,unu nois..- of the 
in�trumeni. 

Sour,·c: ESE. 
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Table 5-32. 

Param.:ta 

2.4-D" --

2.4-DB 

2.4.5-T" 

LCQAP/1292 
Section No.� 
Date 08/1]/93 
Page 67 of 120 

Analytt'S. Prt',ision, and A..:cura,·y Data for Chlurinatt'd Herhkid<:s, EPA 615 and SW 
8150. 

Agllt'O\IS Solid 

Precision Accuracy Precision Acc.:uracy 
(RPO (�R.:covcry) (RPO) ( St Rc:..:ovay) 

55' 9-119' 48' J5-IJ I' 

JO 84-102 50 84-102 

JO 67-I0J 50 67-I0J 

2,4,5-TP/Sil \'t'X'd..r ... -· 51' JJ-135' 41' 61-14)' 

Di..:amba (h;rnvel)
. 

47' 21-115' 32' 

Dalc1pon 

Dichlorprop 

Dinos..t,·· 

.MCPA 

.MCPP 

JO 42-90 50 

JO 91-I0J 50 

JO 74-100 50 

JO 86-110 50 

JO 82-106 50 

Act:ura..:y: EPA M.:thod SW 8150--T.:st Mcethods for Evaluatini: Solid Waslt's, 

EPA-SW-846 3rd Edition. St:plt'mha 1986. 

57-121' 

42-90 

91-I0J 

74-100 

86-1 JO 

82-106 

P;c..:i.,io;-,: ESE: me:�:., or .:xc.:.:ds th.: RPD 1:rilt'ric1 that can he cakulatc:d from th<: spikini; 

and r.:cowry inform111ion 1irc:s.:ntcd in th<' mc:thod (SW 8 I 50). 

"Matrix spik" and QC ,h<:.:k sample ,ompound. 
'Aci:uracy and precision critc?ria arc: basc:d on ESE historical dlllii. 

""Appendix IX compounds. 

Source:: ESE . 
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Tahle 5-33. Reportini,: Limit Data for Chlorinated Hcrbicicles. EPA 615 ancl SW 8150 

Parameter 

2,4-D 

2,4-DB 

2.4.5-T 

2.4.5-TP/Silvex + dcr. 

Dii:amha (b;rn1·el) 

Dal;,pc111 

Didi lurprop 

Dinosch 

MCPA 

MCPP 

Aqueous ¥ 

(Jll.�IL) 

0.03 

O.OJ 

0.03 

0.03 

0.03 

0.0J 

O.OJ 

0.0J 

0.60 

0.60 

Rc>1H1rti11i: Limits 
Solidt 

(µ;:-'ki,:) 

J 

3 

J 

3 

3 

3 

3 

3 

50 

50 

·Based on the Im, est stanclarcl that ESE routinely uses. takin;: into a..:i:ount the :sample volume and f111lil 
extract volu111e. The lm1est :standard is d1oscn to he within the ran;:c of 5 to JO ti111es thc ha1.:ki,:rouncl 
noi,;c of the instru111ent. 

tBascll on the lowest st.u1darcl that ESE routinely us?s. takin;; into an·ount 
samplc wc>i�ht lillU lin.1' extr;u:r volu111c:. The lowest standard is i:hoscn to h.- within the ran)!c of 5 to 
l O times the ha1.:k;:ro1111d noise of the instrument. The solid rc:portin;: li111its arc expressc:,d on a wet weii;ht 
ht1sis. 

Sour1.:c: ESE. 



r 

�,J 

11.""-.J:l. 
a>� 

-

r:�...,J. 
r-,.""'l-
-

-.,,.. 
-

i 
0,--., 

·-· -·-- -----------------

LCQAP/129:2 
Section 1\o.5_ 
Date 08/ll/93 
Page 69 of I 20 

Table 5-34. Analytes. Precision. and Accura,y Data for Ori;anophosphorou� Pc:sti1.:i<lc:s. EPA 622/614 
and SW 35 I 0/3520/3540/3550/8140 

Aguenu� Solid 
Prc:,ision A,rnra,y Prc:..:ision A1.:cura,y 

Param�ter (RPD ( St Rc:.:ov�ry) (RPD) (% R�wv�ry) 

Bol!;tar 30 46-84 50 46-84 

Chlorpyrifos 30 !;2-1 I 5 50 82-1 I :i 

Cou111-1pho, 30 71-147 50 71-147 

n�m�ton JO 36-99 50 36-99 

Diazinon 
. 

47"* 61 -155"" 294*" 75-133"' " 

Dichlorvos 30 49-95 50 49-95 

Disulfoton" 30 55-109 50 55-109 

Ethoprop 30 88-113 50 88-113 

Fenthion 30 9-128 50 9-128 

F�nsul fothion 30 43-145 50 43-145 

Guthion (m�thylazinphosf 5 I *"' 44-146""' 5 I"' '' 59-161° 

Malathion 
. 

35'''' 64-IJ4'"" 31"' * 66-128.r. 

Muphos 30 97-144 50 97-144 

M�vinphos 30 33-80 50 33-80 

Naled 30 54-102 50 54-102 

Ethylparathiun •· 1' 4)""" 65-15 I w" 49*" 61-159*" 

Methylparathion" 30 SO-I 12 50 80-112 
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hblc 5-34. 

P;;ramctcr 

Phorntc" 

Ro1111cl 

Stirufo� 

Tu�uthion 

T richluronat,:, 

Aladlior 
. .. 

Mctribuzin 
... 

EPTC-

Butylatc· 

Pebuliitt!. 

Vemolatc· 

Atrlizinc · 

T crbufo.-" 

Hc�azinonc · 

Famphur" 

0.0.0-T ri.:thyl 

LCQAP/1:29:2 
Section No.} 
Date 08/.l.B/93 
Page 70 of 120 

Analytes, Precision, and Accuracy Data for Oq,:anophnsphoruus Pcsti.:idcs, EPA 622/614 
and SW 3510.'3520/3540/3550/8140 (Cnntinucd, Page 2 of J) 

Aq11.:,n1.< Snlid 
Prce.:ision A..:..:ura..:y Prec.:isi11n Art·uracy 

(RPO ( 9c Rc..:overy) (RPD) ( 51 Recovery) 

JO 36-89 50 36-89 

10 �?-116 50 82-116 

JO 48-�4 50 48-84 

JO 44-85 50 44-85 

JU 49-161 50 49-161 

NIA N,A 19 112-150 

NIA l\.'A J 1 62-124 

25 70-120 6 97-109 

2J 61-107 7 95-114 

22 69-1 lJ 11 89-111 

.,, �-' 69-115 8 94-110 

32 79-1-D 32 61-125 

16 79-111 15 88-118 

50 56-150 50 40-140 

61 52-174 40 69-149 

44 41-129 14 107-135 
Phusphorothiolitc ,._ ••• ·"' 

Sulfotcpp ,, .....
.. , 

28 50-106 13 99-125 

� 
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T .. hl<' 5-34. 

Paramt'h:r 

LCQAP/1292 

Section No.� 

Date 08/ il/93 

Page 11 of 120 

An .. lyt<"�, Preci.�ion, and Accurncy Dlitli for Orfanophosphorous Pesticides, EPA 622/614 
lilld SW 3510/3520/3540/3550/8140 (Continut'd, Plige 3 of 3) 

A!]llt'llllS Solid 
Prc,ision A..:rnra..:y Precision Accuracy 

(RPD ( 'it Rernw ry) (RPDJ (�Recovery) 

Thinnazin"····.ti• 22 64-10� 1J 9'.?-1 IR 

A•·curacy: EPA Method SW 8140--Test Methods for E\';1h1atinf Solid Waslt"s. 
EPA-SW-846 3rd Edition. St'plembcr 1986. 
Pr<'<.:ision: ESE: meet.� or t'XCet'ds the RPD critt'ria th:1t t·:111 he ..:akulated from th.: spikinf 
and rt'<.:0\'t'ry information pr.:s.:ntcd in tht' 111.:thod (SW 8140). 

Nole: t-i!A = spikini; and rt',0\'t'r)' information nol av;1ilahl<'. 

0

Mlitrix spike liml QC check sampl<' compound. 
• Prt'cision and accuracy crilt'rili art' h;1sed on validation studit's paformed hy ESE (St't' Appenclic.:s F and 
GJ. 

•• Accuracy and precision criteria art' hasecl on ESE historical data. 
"App<"ndix IX compoun<ls. 

···pr.,cision and accur .. cy crilerit1 art' hast'd on validation studit's pcrforint'd hy ESE (St't' Appt'ndi,t's J and 
K). 

"t"fhis compound is not included in EPA ·s parameter list for Mt'lhod 614. 622. and 8140: howt'ver, it can 
ht' ant1IY!"d hy EPA Method S 140 and is reporlt'd if spt'citically rt'(Jllt'Stt'd hy tht' ciit'nt. 

Sour•·": ESE. 
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Table 5-35. 

Param�t.:r 

Bnl<t�r 

Chlorpyrifos 

Coum;1phus 

D.:mi::11111 

Diazi11011 

Dichlorvo, 

Disulfuto11 

Ethoprop 

Fenthion 

Fensulfothion 

LCQAP/1292 
Section No.5_ 
Date 08/ _IB/93 
Page 72 of 120 

Reportini; Limit Data for Ori;anophosphorous Pe.<ticides, EPA 614/622 and SW 
3510!35201354013550!8140 

R�pnrti111: Limits 
Aqueous* Solidt 

(µg/L) (µg/kg) 

0.) 50 

0.3 50 

J.0 500 

0.3 50 

0.3 50 

0.3 50 

0.J 50 

0.3 50 

0.3 50 

1.5 250 

Guthion (methylazinphos) 3.0 500 

Malathion 0.3 50 

M.:rplws 0.3 50 

Mevinphos 0.3 50 

Nak·d 1.5 250 

Ethylparathi<111 0.3 50 

.Methylparathion O.J 50 

Phorate 0.3 50 

Ronn�! 0.3 50 

Stirofos 0.6 100 
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Tabl"" 5-35. Rc:poning Limit Data for Orprnophosphorous PesticiJcs. EPA 614/6'.:2 ancl SW 
35J0/J520/3540/3550/8!40 (Continuc:cl, Pai;"" 2 of 2) 

Tokuthion 

Trichloronatc 

Alad1lor 

Mc:trihuzin 

EPTC 

Butylat1" 

Pehulatc 

Yernolatc 

Atrazin"" 

T erbufos 

Hexazino11<' 

Famphur 

0,0,0-Triethyl Phosphorothioatc: 

Sulfot<'pp 

Thionazin 

Note: l\:A = reponin.: li111it not availahlt'. 

Rt'p<>rtinc 
AqUIC'OU�· 

(µg/L) 

0.3 

0.3 

NIA 

N/A 

0.3 

0.3 

0.3 

0.3 

0.6 

0.3 

J.5 

0.5 

0.5 

0.5 

0.5 

Limits 
Solicit 

(µg/ki;) 

50 

50 

100 

250 

50 

50 

50 

50 

100 

50 

2.50 

70 

70 

70 

70 

"Basc:cl on the lowest st.-t11d,<rcl that ESE routinely list's, taking into acl·11unt the sample: volum"" ancl tinal 
extract volum,:. Th,: lowc:st stanclarcl is chos,:n to 1,,.. within the: ran.:,: of 5 to 10 timc:s the: background 
noise: of the instrument. 

tBased on the: lowest standard thllt ESE routinely uses, taking into account 
sample weight llllcl tinill extrnct volume:. The lowest stanclilrd is diosen to he within the rang,: of 5 to 
IO times the background noise of the in�trument. The solid repnnini; limits are expr,:ss,:d on a wc:t weight 
basis. 

Source: ESE. 
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Tiibl<' 5-36. A11<1lytc:s, Prc:cision, <1ncJ Accurncy D;,itii for Yolatik Orprnir Compounds, EPA 624 iilld 
SW 5030/8240/8260 

AUll<'Oll� Solid 
Prc:cision ACl'llr...,y Prc:cision Accuracy 

P;,iramdc:r (RPD ( 'it Rc:<·o,·c:ry) (RPDJ ( 9c Rc:cowry) 

Act!:o:!�
tt SJ' 56-162' 53' S:-!5S' 

Bc:11z.c:11c: . .  , 11 76-127 21 66-142 

Bro111oclichioro111c:th;111<'o1 20 35-155 .30 35- I 55 

Bromofor111o1 20 45-169 30 45-169 

Bromomc:than<"'' 20 0-242 30 0-242 

C;irbon tc:tr;i.:hioridc:'1 20 70-140 30 70-140 

Chlorobt"nz.c:nc:''·'; 13 75-1.30 21 60-1.33 

Chloroh<'nZ.C:n<"' 9 89-J07 37 76-J50 

2-Chloro<'thylvinyl 20 0-305 30 0-305 
ether 

Chloror'ormrl 20 51-138 .30 51-138 

Chluromc:th;;nt"'1 20 0-273 30 0-273 

Dil1ru1111•1.·hluru1n<"th;;11c:·; 20 5'.l-149 .30 53-149 

Did1lorohc:nunc:.hll.'' 20 18-190 30 18-190 

1.1-Dichloroc:than<"'' 20 59-155 30 59-155 

1,2-Dichlnroc:than<'" 20 49-)55 30 49-155 

l, I-Di,hloroc:thyl<'nc:'·'1 14 6)-145 22 59-172 

tran�-1.2-Dichloroc:th<'n<',1 20 54-156 30 54-156 

� 



co 

:-......: 

�""-..l·. 

� 

• 

LCQAP/1:29:2 
Section No.� 

Date 08118/93 
Page 75 of I :20 

Table 5-36. Analytcs. Pre<.:isiou, and Ac cura.:y Data for Volatile Orprni.: Compou nd.�. EPA 624 an<.! 
SW 5030/8240/8260 (Continue<.!, P,;gc 2 of 4) 

Ag11cou� Solid 

Prn:i�iou Acc11racy Precision Accuracy 
Parameter (RPD (StRecovay) (RPO) ( % Recov.:ry) 

1,2-Di,:hloroprup.,,.- ,, :0 0-::10 30 0-::10 

cis-1.3-Di.:hloroprnpc-nc' 20 0-227 30 0-227 

tran,- I ,3-Did1loropropc-nc" 20 17-l!D 30 17-183 

M.:thylcne chlori<.lc:" 20 0-221 30 0-::21 

Methyl ethyl k.:tonc·' (MEK1 4:!' 61-145' 79' 12-172' 

Methyl isohutyl ketone'' (MlBKl 46' 50-146' 41' 78-160' 

Styrene-'! 13,· 9 l-1 l 7' 13' 89-115' 

l. J ,::.2-T ctra,:hloroclhanc'· 20 46-157 30 46-157 

T <!lrachlorocthcnc'1 20 64-148 30 64-148 

Tulu.:nc'·" 13 76-I 25 21 59-139 

J. l .1-Trichloroethanc:" 20 52- I 6:: JO 52-162 

l. J ,2-Trichloroethane'• 20 52-150 30 52-150 

T richloroelhenc•·" 14 71-120 '.:.4 62-JJ7 

T rid1lon,1111oro111clh,111c·1 20 I 7-1 � I JO 17-l 81 

Vinyl chloride" 20 0-251 JO 0-251 

Xylene, tcllal" 26' 83-135' 46' 5::-144' 

Toluene-DE' NA 88-110 t-;A 81-117 
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Table 5-36. Analytcs. Precision. anu Accurnry D«1a for \'olHtilc Orp,ni, Compounds. EPA 624 and 
SW 503018240/8260 (Continu.:u. Pa�.: 3 of 4) 

Ag11crn1� Solid 
Precision Accuracy Precision Accuracy 

Paramekr (RPD (Sf R.:.:ov.:ry) (RPD1 ( Sf R.:rnv.:ry) 

4-Br11111oth1orohe111 . .:11.-' NA 8(,. I 15 NA 74-121 

1,2-Di,·b!orodhan.--D➔' NA 76-114 NA 70-121 

Dibro111otluoro111cthan.- • NA 86-118 NA 80-120 

Accwnitrilc;'·' 48' 120-216' 49' 91-188' 

Acrolcin'1 2J' 75-117' 55
< 6-116' 

Acrylonitrilc;' 52' 25-129' 10· 72-92' 

C,1rhon Dis11lt"tlle'' 14' 81-109' 47· 97-191' 

Chloropr.:nc''·' 8' 93-109· 8' 89-105' 

3-Chlon,propcnc':., 8' 87-10.1' 21· I 16-158' 

Di.:h lormli tluorom cthan<'<t )2' 67-lJ I' 50' 37-137• 

Iran�- 1.4-Dichloro-2- 20· 69-109' 63' 0-121' 
l>uknc"·; 

1.4-Dioxanc't.r 8' 95-111' 31' 83-145' 

Ethyl .Mcth,1.:ryl;1tc'' 12' I 12-136' 19' 100-138' 

2-Hcxanon.:rl 41' 100-182' 98' 45-241' 

lodom.:than.:" 15' 84-114' 53' 61-167' 

lsohutannlrl.r JI' 71-133' 37•· 74-148' 

Methacrylonitril.:"·r 19' 52-90' 11' 87-109' 
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Tabk 5-36. Analytr.s. Precision. and Accurac·y Data for Volatilr. Ori;anic· Compounds, EPA 624 and 
S\\' 5010/8240/8260 (Continued. Pai;e 4 of 4) 

Agu.-ous Solid 
Precision Accun,cy Precision Accuracy 

Parameter (RPD ( 9c Recovery) (RPD) (5fRernvcry) 

Methyl Methacrylatc'u 16' 66-9S' 33' 56-122' 

Pemachloroethanc''-1 36' 48-120' 59' 20-138' 

Propionitril.-'!.: 53' I 14-220' 60' 25-145' 

I. I, 1.2-T ctrai.:hlor11dba11<-'!., 6' 88- I 00' 2J' 75-121' 

I ,2.J-Trichlor11propane.i s· 121-1]7' 27' 89-14]' 

Vinyl Acetaterl 37' 57-131' JJ' 46-110' 

Aci.:uracy: EPA Method SW 8240--Test )\-lcthmls for E\'aluatin;; Solid Wa�tes. 
EPA-SW-846 3rd Edition, Scptemher 1986 and CLP SO\\' 7/87 for thc controllin;; analytes. 
Prei:ision: ESE (meets or cxi:ccds the RPD criteria that c·an he calcul;;tcd from thc �pikin;; 
and recovery information presented in thc mctlwd (SW 8240) and CLP SOW 7/87 
for controlling am,lylt',. 

Note: NA = not applicahlc. 

'Matrix spike and QC check sampk rnmpound. 
hSurroi;ate;' the �urro;:atc i� addt'd to all environmcnt;1I �ampks and quality control s.1mples. 
< Accuracy and prc,i�ion data arc from ESE method Ct'rtitication. 
dAppendix IX compounds. 
'Accuracy and precision data arc from ESE method detection limit �mdy. 
'This compound i� not included in EPA·� lists of rnmpounds (EPA 624. 8240. and 8260) method�: 
howevcr, it can hr. analyzcd hy this method and is reported if spr.,ilic<1lly requested hy the: client (sec: 
Appendix N for method valid<1tio11 data). 

�This surroi;11tc will he used only for Los Alamo� project. 
Source: ESE. 
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Table 5-37. R,qiorting Limit Data for Volatile Ori;ank Compound,, EPA 624 anti S\V 
5030/8240/8260 

Reportini: Limi1� 
Aqueous* Solid** 

Parameter (}1�/LJ (µglki;) 

A�dulle 9.0 ssoc,· 

Benzene 2.2 220' 

Brom, ,d ic h Ion 1111cthanc ") 1 110' 

Bromoforn1 2.6 235' 

Brum11111ctha11c 3.5 290' 

Car hon tctral' hloridc 2.6 220 

Chlorohcnunc 1.4 300' 

Chloroc:thanc: 8.2 410 

2-Chloroethylvinyl ether 3.1 500' 

Chloroform 2.5 110 

Chlowmcthanc: 4.4 310 

Dibromo..:hloro111c:thanc 2.J 155' 

Dichloroh.:nzcnc. total 4.0 350' 

l. J -Dichloro.-thanc 2.5 235' 

J ,2-Di..:hloro.:tlianc 2.5 170 

J, 1-Di..:hlorocthyknc 3.2 200 

tran�-1.2-Di..:hloroethcne 2.4 120 

1.2-Di..:hloroprnpanc 2.0 300' 

ci�-1.3-Di.:hloroprop.:nc 2.0 250' 

trans-1.3-Dichloropropcnc 1.6 320' 

Ethylhc:nz.:nc: J.J 360' 
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Table: 5-37. Rt!portin;: Limit Data tnr Volatik Organi, Compound.,. EPA 624 an<l SW 
5030/8240/8260 (Continut!d. Pa;:t! 2 of 3) 

Rt'1H1rti11,: Limit, 
Aquc:ou�• Solid*"' 

Paramt!tt!r (µg.'LJ (µ;:/kgl 

Mt!thykne chloride 6.4 1000· 

Methyl ethyl ketone 10 2400' 

Mt:thyl i�ohutyl kct1111c 12 600' 

Styrcnc O.:i 355' 

l, l ,2,2-T t!trad1lorocthanc 1.5 205' 

T t!trad1lorot!thc:nc 1.9 205' 

Toluc:11,: 1.7 300' 

J, J, 1-Trichloroethanc 2.5 190' 

J, J ,2-Trichlorncthanc 2.8 250' 

T ri,hloroc:thcnc 3.0 120 

Tri<.: h lororluorometha1J<' 4.6 300 

Vinyl chloride 4.6 360 

Xyknc:. total 3.72 770 

Acctonitrik 200 50 

Acrolcin 100 100 

Acrylonitrilc 100 . 100· 

Carhon Disulfide 5 
• 

5' 

Chloroprcnc JO' JO 

3-Chloropropt!lle 50' 50' 

Di, hlorcxli tluorOJll<'lh ;rnc 100' 200' 

tran,-1.4-Dichloro-2-butc:nc: 50' 5' 

1.4-Dioxanc: 200' 200' 

t 
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Table 5-37. R,qiortini,: Limit Data for Volatile Oq;anil' Compoum.1�. EPA 624 an<l SW 
5030/8240/8260 (Continuc:d, Pai;.: 3 of 3) 

Paramc:ter 

Ethyl Mc:thai:rylatc 

2-Ho::xanonc 

lodomc.'th.<nc 

lsohut;,110I 

Meth;,L·rylouitrik 

J\-lcthyl Mcth.<L"ryl .. k 

Pc:nt.<..: hloroo::than<" 

Propiouitrik 

l, I. I ,2-To::trad1loroctha11t" 

1,2.3-Tridiloroprop,rnc 

Vinyl A..:o::tat� 

Aqueous"' 

(µg/L) 

5' 

10' 

5' 

1000' 

5' 

5' 

5' 

5' 

5t 

5' 

10' 

Rc.'portin� Limits 
Solid** 
(µ�/kg) 

5' 

10' 

5' 

1000' 

5' 

5' 

5' 

5' 

5' 

5' 

10' 

·aasd 1111 ESE"s MDL studic.'s conductc.'d acc.:ording lo 40 CFR 136 Appendix B protoL·oll<. c:xi:c:pt for total 
dichlorobc.'nZ<"llc.', methyl c.'lhyl kc.'!one. and mc:thyl 

isohutyl kc:tonc:. These: compoun<ls arc: difticult to analyu ,rn<l do not respoml 
wc:11, th.:rdoro::. th<' ro::porting limit� havo:: hc:o::n adjuskd to a cnncc:ntration 
that is dc:tc.'l"tcd mor<" r<'li<1hly. 
'Ba�c:d on ESE·s MDL studio::s hut the: rc:portini; limits have: hc:c:n 11djustc:d to a conc<'ntration that is 
dc:tc:ctc:d more rdiahly . 

.. Basc:d on ESE 's MDL studic:s conducw.l 11ccordi11g to 40 CFR J:l6 Appendix B 
protoL·ol.<. 

Source:: ESE. 
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Table 5-38. Analyt<'s, Pre.:ision. and Accuracy Data for Semirnlatile Orlfani.: Compounds, EPA 625 
a11d SW 35 I 0/3520/3540/3550/8270 

Agllt'OllS Solid 
Precision A.:cura.:y Precision Accuracy 

Parameter (RPD ( 5t Rcc.:ovcry) (RPDJ ( 5t Recovery) 

Accnaphthcnc"' JI 4(•-11 � 19 J 1-137 

Acenaph:hylcne' JO 33-146 50 JJ-146 

Amhra<.:ccnc1 JO 27- JJJ 50 27-133 

Bccnzi<.Ji11c 27' 4-58' "27' 4-58' 

BeJJZ()(a)anthraccncc' JO 33-143 JO 33-143 

Be nzo(h )tluoranthcncc' JO 24-159 50 24-159 

BcllZ()(k)tluornnthcncc' 30 11-162 50 11-162 

Bc:nzo(a)pyrenc' 30 l 7-163 50 17-163 

Benz.o(fhi Jpcrylc nee' JO 0-219 50 0-219 

Benzyl akohol' 14 65-93 43 17-103 

Bu ty I he nzyl ph thalate' 30 0-152 50 0-15"2 

his(2-Chloructhyl)cthcr' JO 12-15S 50 12-158 

bis(2-Chlurocth()xyl- 30 JJ-lS-l 50 JJ-184 
m.:thanc' 

bis(2-Eth y lhexyl)- JO 8-15S 50 8-158 

phthal;,tc' 

bis(2-Ch loruis, ,propyl )· JO 36-166 50 36-166 
ether' 
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Tahk 5-38. Analytes. Pr<'ci�ion, a11<l Acl'Urai:y 0;,ta for St'mivolatilt' Orl�aniL· Co111pou:1<ls, EPA 625 
a.nu SW 35 IO/J520/J540/J550/8270 (Continued, Pa!_!<' 2 of 9) 

AOll<'O\I� Solid 
Pre,i�ion A..:c11rary Pre..:i�ion Accuracy 

Paramder (RPD (� Rei.:ovay) (RPDJ ( 7c Rt'c.:overy) 

4-Brom ophe 11 ylph e 11 �-J. 30 53-127 50 53-127 
ether' 

Ch loronaphthalt'ne' JO 60-118 50 60-11 S 

2-Chlorophenol·'' 40 27-123 50 ::>.5-102 

4-Ch loro-3-me th ylphenol·"·' 4-i 23-97 JJ 26-103 

4-Ch IDruph e nylphe ny le the r' 30 25- I 5S 50 25-158 

Chrysenc-' JO I 7-16S 50 I 7-168 

Diht'11Zo(a .h)anth ra..:ene1 30 0-227 50 0-227 

di-n-Butylphthalate,. 30 1-1 I g so 1-118 

I .3-Dic.:hlorohenzen,J JO 0-172 50 0-172 

i .2-Di..:hlorohenzene' 30 32-129 50 32-129 

1.4-Dic.:hlorohenzene·'·' 28 36-97 27 26-104 

3,3 · -Di..:hh1rohe11zidint" ,. 30 0-262 50 0-262 

2,4-Dii:hlorophcn,,1' 30 39-135 50 39-135 

Di<'thylphthalat,/ 30 0-114 50 0-J 14 

2.4-Dimtthylphtnol' 30 32-1 I 9 50 32-119 

Di meth ylpthalate' 30 0-112 50 0-112 
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Tahk 5-38. Analyt..-s, Pr..-cision, and Accurncy Data for S..-mivolatil..- Orli:anic Compounds, EPA 625 
and SW 3510/3520/3540/3550/8270 (Continut'd, Pai:c 3 of 9) 

Agllt'OUS Solid 
Precision Accuracy Pr..-,ision Accur«cy 

Paramt'tt'f (RPD ( � R..-s·m·..-ry) (RPDJ (% R..-cov.:ry) 

2 ,4-Dinilroph..-nol' 30 0-19 l 50 0-191 

2 ,4-Dinitrotolu..-11..-'·r 38 24-% 47 28-89 

2.6-Dinitrotolucnc,. 30 50-158 50 50-158 

d i-n-O..:tylphthal«tt' r 30 4-146 50 4-146 

Fluor«nth..-nc:' 30 26-137 50 26-137 

Fluor..-nc' JO 59-121 50 59-12 l 

Hcxachlorohc:nun..- 1 30 0-152 50 0-152 

H..-xach lorohutadicn..- r JO 24-116 50 24-116 

Hex a.: h lo roe yc lop,::nt«di c:n..-,. 36' 9-81' 18' 33-69' 

Hexachlorot'thanc' 30 40-113 50 40-113 

lndt'no( 1.2.J-cd)pyr..-n..-' 30 0-171 50 0-171 

lsophoron.:'· JO 21-196 50 21-196 

2-M t'th yl-4 ,6-dini trophcn, ,I' JO 0-181 50 0-181 

Naphth:ilcnc' 30 2 l-133 50 21-133 

Nitroh,mzc:n..- 30 30-180 50 35-J 80 

2-Nitroph.:nol' 30 29-182 50 29-182 
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Table 5-JS. Analytes, Pre.:i�ion. anti An:ur«cy Data fur Sr:nivolatil.: Orl�ani..: Compounds, EPA 625 

anti SW 35 I 0l35201354013550IS270 (Continu.:d, Pafe 4 of 9) 

A0llt'Oll.< Solid 
Precision At:CllfiiC)' Prt'cision Accuracy 

Paramt't"r (RPD ( � Rernv.:ry) (RPDJ ( � R"covery) 

4-Nitr<'l'h-:'!l"I'·' 50 ! 0-f-0 50 11 · ! 14 

ll· Nit ;usod iin �tl1 )·l;i :1� i 111..�' 16' 55-S7' 16' 55-37' 

n-N itro�ml i-n-p rop yla 111 i n.:;•.r 3S 4 I -116 JS 41-126 

n-Ni1rosotliphe11yla111i11er 30 85-115 50 85-1 I 5 

Pe 111«..:hluroph.: nol•'·r 50 9-103 47 17-109 

Phennnthrenc' 30 54-120 50 54-120 

Ph.:1111!"· 1 42 12-S<J 35 26-90 

Pyr.:11.:··r 31 26-127 36 35-142 

1.2,4-Trichloroht'nUn.:·'·i 2S 39-9S 23 38-107 

2.4 .6-Trichloropho:nolr 30 )7-144 50 37-144 

2.3,7,S-TCDD NIA NIA NIA NIA 

Acetopht'non.:' s·
· 7J-S9' 12' 70-94' 

2-A,t'tylaminotluoro:n.-'' 10' 2J-4J' I l' 15-37' 

4-Aminobiphrnyl' 14' 44-72' 4S' 5-101' 

Aniline' 34' 51-119' 74' 6-154' 

I 
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Tablc 5-38. Analyt.:s, Prcci�ion. and Accuracy Ditta for Scmivolatile Orlpmi..- Compound�. EPA 625 
and SW 35 I 0/3520/3540/3550/8270 (Continued, Page 5 of 9) 

A0ll<'C"lll� Snlid 
Precision Acc1iral·y Precision Accuracy 

Parameter (RPD ( 9c Recovery) (RPD) (%Recovery) 

Ar.,mitc'·' 11' 14-36' 16' 10-42' 

l ,4-Bc:nzc:nc:dia111in"'··· 2.:1· 51-99" r:.tA N/A' 

p-Bcnzu411i11011.:,._' 29' 19-77· 49· 64-162' 

4-Chloroanilinc1 20' 48-87" 89' 0-149' 

Chlorohenzilat.: 1
··, 12' 66-9()• 14' 63-91' 

1-Chlorunaphthalcn<'' 8' 70-86' 12' 75-99' 

Dih<'llZ( a .j )ac ridi 11<',. 19' 69-107' 4()' 0-58' 

Diallat<' 1·•· 8' 41-57' 8' 43-59' 

Dibt'nznt'uran' 14' 71-99' 42' 40-124' 

2,6-Dichloropht'no11 10' 69-S9·· 14' 62-90' 

Dimcthokt<' r . .- 22' 48-92' 13' 59-85' 

p-(Dimdhyl.1mino)az,,. 8' 57-73' 15' 46-76' 
bcnz.:uc: 1 

7 .12-Dimr:thylh<'llZ(a) 
anthra<.:t:ll<' r 12· 4)-6 7· 11· I 2-34' 

3 ,3-Di methylb.:nzid in.:1·' 24' I 1-59' 15' 3-33' 

m-Dinitrobcnunc'·•· 8' 32-48' 15' 38-68' 
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Tab!" 5-38. Analyt<"s, Precision, ancJ Accuracy Data for S"mivolntil<" Orlp111ic: Compounds, EPA 625 
and S\\' 351013520135401355018270 (Cominu<"d. Pnf<' 6 of 9) 

Agueous Solid 
Pr<"cision Accuracy Pr<"c.:ision Accuracy 

Parameter (RPD (%Recovery) (RPD) (%Rec.:ovay) 

Diph<'nyla1:1i11:.-' r 6 S-S2' 14' 56-SS' 

Diphcnylhydr,,zinc r S' 67-83' 16' 65-97' 

Ethylmdh;;111::sul1,,11.-,1"' 7• 72-86' 16' 64-96' 

;;,11-Dimcthylphenyl11min"' 93' 0-149' NIA NIA 

H<"xilchloruphcnc'·•· NIA N/A NIA NIA 

Hcx.-,i:hlorupropcnc'•r 17' 45-79' 14' 54.32•· 

lsosafrolcr.' 12· 64-SS· 2s·· 50-106' 

Mcth;;pyrilc 11<' •-r 66' 15-147' N/A NIA 

3-Mcthyh.:holanth rcn<"' 14' 41-69' 4-,, 9-93' 

Me1hylm<"thancsulfo11at<"'-•· :.w 35-107' 24' 52-100" 

2-M cth y lnaphthitl<"ll<'' 17' 55-89' 28' 49-I05' 

2-Mcthylphenol(o-Crcsol)' 20' 58-98' 43' J 7-103' 

3-M.::thylphcnul(m-Cr.::s,,I)'-' g•· 64-80' 10' 59-79' 

4-Mcthylphcn<>l(p-C r<"sc,1)1 15' 7::!-102' 36'' 
28-100' 

I-Naphthyl.1111in"' 2J' 26-72' 7' 6-20' 

2-Naphthylaminc' JJ' 35-61' 15' 22-52' 
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Tahlc 5-38. An,1lyt<'s. Prtcision. and Ac..:uracy D,1t,1 for St'mivul,1til<' Orli::,1ni..: Compounds, EPA 625 
and SW 3510/35:?.0/3540/3550/8270 (Cuntinu.:d, P11i;t 7 of 9 )  

Agllt'llllS Solid 
Prtcisiun Accura..:y Pr.:..:isi11n Accuracy 

Paramt'ter (RPD ( % R.:cov,:ry) (RPD) ( 5f R.:covtry) 

2-Nitruaniliner 13' 45-71' I 8' 4�-84' 

3-Nitro,rnilinc r 25' 2S-7S· ..,..,,. 40-84' 

4-Nitru<111ilinc' JJ• 63-91' 45' 75-165' 

N-Nitru�odit'thylamin<''-r 13' 63-91' 14' 67-95' 

N-Nitroso-<l i-11-
butylamin<'r 

w· 66-106' 17' 71-105' 

N-Nitrosumethyl· 
t'thylaminc'-•· 79' 13-171' 23' 29-75' 

N-Nitrosumc,rpholinc'- '" I 8' 54-90' 2:?� 49-93' 

N-Ni t rosop i pc r i<.li ncr 15' 64-94' 17' 57-91' 

Nitroquinolint'- l-oxid<'.-..- 57' 0-113' 53• 11-117' 

Nitrosupyrrolidin<' r., 25' 52-102' 16' 53-85' 

1.4-Naphthoquinon<' r_,- 5' 4.:!-54' 16' 45-77' 

5-Nitro-o-toluidin.:'·.- 23' 25-71' 10' 41-61' 

P<'ntachlorohcnun,/ 7' 70-84' JO' 77-97' 

Pentad1 loronitruh,:nz.:n<'' 44' 0-8 I' .:w 15-87' 

Phtnitc.:tin,. JO' 65-85' 16' 56-88' 
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Table: 5-38. Analytes, Precision. and Accunicy Data for Sc:mivolatilc: Orli.:ani...- Compounds, EPA 625 
and S\V 35 J 0/3520/3540/3550/8270 (Continud. P«i.:e 8 of 9) 

Aguenu� Solid 
Prc:cision Accura.:y Precision Accuracy 

Parameter (RPD ( % Rc:covc:ry) (RPD) (% Rc:covery) 

2-Picolinc' 5'.l' 0-91\' 44' 0-"7(¥ 

Pron amide-' 15' 5 I-SI' l'.l' 57-�3· 

Pyritlinc: r.,- 79" 5-16.'.l' 40' 0-45' 

Rc:�orcino(r 15' I 1--11 ' 55,· 17-127' 

l ,2,4,5-T etriichloro-
benzene' IJ< 61-87· 10· 77.97• 

2,3,4,6-Tetrltchlorophenolr 16' 48-80' 12' 48-72' 

2.4,5-T richlorophenolr 17' 58-92' 44' 11-99' 

I .J.5-Trinitrohc:nzenc-'-•· 18" 39-75' .:is· 0-75' 

o-Toluitline'-.- s· 71-87· l'.l' 60-86' 

S11frol/·• 25< 50-100' 2�--
.l 58-10-1'" 

Nitrohenz.:nc.'-051' NA 35-J 1-1 �A 23-120' 

2-Fluorohiphenyl" NA 4.'.l-116 NA 30-115' 

p-T .:rphc:nyl-D4'· NA 3'.l-141 NA 18-137 

Phc:nol-D61' NA 10-9-1 NA 24-113 

2-Fluorophc:nol'' NA 21-100 NA 25-121 

2,4.6-Trihromophc:nol'. NA 10-12.l NA 19-122 
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Table 5-38. Analyte,. Precision, and Accuracy Data for Semivolatilc Orlfanic Compounds, EPA 625 
am.I SW 35 J0/3520/3540/3550/8270 (Continued. P;,i;c 9 of 9) 

Note: 

Accurac:,: EPA Mctlwd SW 8270--T c.�1 Method, l<>r Evaluatinf Solid Waste,. 
EPA-SV.---846 3rd Edition, September 1986 and CLP SOW 7/87 for the contrullinf analytcs. 
Prccisior.: ESE (meet, or excccds the RPD criteria that can he: cakulatcd from the spikini; 
and rcco-.•ery information presented in the method (SW 8270) and CLP SOW7/87 for 
contrullin:; analytes. 

NIA = spikinf and rccovc:ry information is not available . 
NA not appl;,;;bk. 

'Matri:- spike ;;ml QC ch,.-d, ,;;1111plc compound. 
bSurroi;atc: the surrofalc: :.� added to all cn,·1ronme11tal samples and quality 
L"ontrol samples. 

'Accura,y and pre,ision critcria takc:n from t--·lcthod, for the Determination of 
Ori;anis· Compoumls in Drinkinl,'. W«ta. EPA/600/4-88/039, Dc:cc:1111.>cr. 1988. 

d Accuracy and prcci,ion d;;t;, arc from ESE method catitis·«tion. 
• Accuracy and precision dat« arc fro Ill ESE 111<-'thod dck,tion lin1i1 study. 
'App<-'ndix IX compounds. 
fThis compound is not included in EPA ·s list of compound!' (EPA 625. 8270) r'nr these: mctlrnds; howevcr, 
it can be analyzed by this method and is rc:portcd if specitically rc4ut.'.stcd hy the dicnt (sc:c Appc:mlix 0 
for method v«lidation d;1t;;). 

Source: ESE . 
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Tahl.: 5-39. R.:portini; Limit Data for S.:mivolatik Ori;,rnic Compounds, EPA 625 and SW 
3510/3520/3540/3550/8270 

R.:p<>rtin� Limits 
Aqu.:ous* Solid* 

Param.:t.:r (µf/L) (µg/kl=l 

Acenaphthr!llr! 1.0 70 

Ac.:naphthylen.: 1.0 70 

A11lhTi1<."c11e 1.0 iO 

Bcnzitlinc 5.0 2.000 

B.:nzo(,1):111thrai.:e11c 1.0 100 

B,::nzo(l> Jtluoranthcllc l.5 100 

Br!nzo(k) tluoramhc nc 1.5 100 

Br!nZo(a)pyrcnc 2.0 140 

B,::nzo(fhi)p.:rylcnc 2.5 160 

B.:nzyl alcohol 2.0 140 

Butyl h.:nzyl ph th al ate 1.5 JOO 

bis(2-Ch loro.:thyl)dh<' r 1.5 70 

bis(2-Chloro.:thoxy)mdhanc 1.0 70 

bis(2-Ethylh.:xyl)phthalatc 2.0 100 

bis(2-Ch loroi"sopropyl )eth.: r 1.0 70 

4-Brnmoph.:nylphenyl.:thcr 1.0 140 

2-Chloron;iphthal<'ll<' 1.0 70 

2-Chlorophenol 2.0 140 

4-Chl11r,1-J-me1hylphc11t1l 1.5 140 

4-Chlorophenylphenyl.:th.:r 1.0 100 

Chrysen.: 2.5 100 

Dih.:nzo(a,h)anthrai.:.:nc 2.5 160 
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Tab!<' 5-39. R.-portini,: Limit Data for S.:mivolatilc Organic.: CumpounJs, EPA 625 and SW 
3510/3520/3540/3550/8270 
(Continu<'d, P-1�c 2 of 7) 

R.-portin:.: Limit� 
Aqllt'Oll�* Solid* 

Param.:ti::r (µi,:/L) (µi;lki;) 

Dioxin (s1.:an) 1.0 70 

d i-n-Butylphth;,llltc 1.0 70 

l .'.l-Dichlorohi::nunc 1.0 70 

I ,2-Dic.:hlorob.:nun.- 1.0 70 

1.4-DiL'ilioroht'JlZ<'ll<' 1.0 70 

3 ,J · -Dic.:hlorohcnzidinc 5.0 500 

2.4-Dichlorophcnol 2.0 140 

Di.:thylphthal;.tc J.0 70 

2.4-Dimi::thylphcnc•I 2.0 500 

Dim.:thylpthallltc ::.o 70 

2,4-Dinitroph.:nol 30.0 J.300 

2,4-Dinitrotolucnc 2.0 140 

2 ,6-Dinitrotolucnc 2.0 140 

di-11-Oc.:tylphth;,l,1tc 2.4 140 

Fluoranthcnc 1.0 70 

Fluor.-n.- J.0 70 

H.: XllC.: h lorob.-nzc ll<' 2.0 100 

Hi::xllchlorohut;,dicnc 2.0 140 

Hi::xachlorocyclopi::nta<li.:nc 2.0 l000 

H.:xachlorll<!tl1anc 1.5 100 

Iu<l,::nu( 1.2.3-1.:dJpyr.:11.- 2.5 160 
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Tabl� 5-39. R�1rnrting Limit Data for s�mivolatil� Organic CompouncJs, EPA 6:!5 ancJ SW 
35 J0/3520/3540/3550/8270 
(Continu�d. Pai;� 3 of 7) 

R.:pnrtin\.'. Limits 
Aqu�uu�• Solid* 

Param�tcr (µi,:/L) (;,i;tki,:) 

lsuphoru11c, 1.0 160 

2-M<'.thyl-4 J•-rlinirrnph<"nnl 20.0 1.000 

Naphthal.:n<' 1.0 70 

Nitruh�nun" 1.0 70 

2-Nitruphcnol 2.0 140 

4-Nitruphc:nol 10.0 500 

n-Nitrosmli m�thylarnin" 1.0 100 

n-N itrosod i-n-prc 1py lami II<' 1.0 100 

n-Nitrosodiph.:nylarnin.: 1.0 70 

Pc:ntachloroph.:n,,I 10.0 500 

Ph.:nanthr� n.: 1.0 70 

Ph�nol 2.0 140 

Pyr.:n.: 1.0 70 

I .2,4-Trichl11roh.:nt.:nc, 1.0 100 

2.4 .6-T rich loroph�nol 4.5 300 

2-M cthylnaphthal.:n" 1.0 100 

2.3.7,8-TCDD 1.0 70 
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Titblc 5-39. Rcponini: Limit Datit for Scmivolt1tilt' Ori:ani,: Compounds. EPA 625 and SW 

3510/3520/3540/J550/8270 

(Conti,1ul!d, Pagt 4 of 7) 

Rcportini; Limit� 

Aqueous• Solid• 
Paramcta {µi:IL) (µi:lkf) 

.4.�·!!tophc nnnc 1.0 70 

2-Ai:ciylitmi notlu,,rcnc 1.5 140 

4-Aminobiphcnyl 1.0 70 

Aniline 2.0 JOO 

An-unite 2.0 140 

I .4-B.::nzcn.::di,uninc 30.0 ND 

p-B.:nzo<1uinont" 1.0 70 

4-Chloroanilin.: 2.0 300 

Ch lor11hcnzilatc 1.0 70 

I-Chloronaphtht1lt'11t" 1.0 70 

Dibl!nz(a ,j)al'ridint" 1.0 1200 

Diallatc 1.0 70 

Dihcnzofur.-111 1.0 120 

2,6-Dii:h lor11phc1H>I 1.0 70 

Dim!!thoatc 1.0 70 

p-Dim!!thylitminoazobt'nzcnc 1.0 70 
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Tahlc: 5-39. Rcportini.: Limit Data for Scmil'olatilc Oq;ani.: Compounds. EPA 625 and SW 
3510/3520/3540/3550/8270 
(Continued, Pa!'.c 5 of 7} 

Rcpnrtini: Limits 
Aquc:nus• Soli<l* 

Parameter (µg/L) (µg/k!,'.'.) 

7, I 2-Dimt>thylht'11Z(a)�1Hhrnc·t'11t• 1.n 140 

J ,J-Dimcthylhc•nzi<li::c: 1.5 450 

111-Dinitrohcnunc: 1.5 200 

Diphcnylaminc 1.0 70 

Diphcnylhy<lrazinc: J.0 70 

Ethylmdhanc�ul fonatc: J.0 70 

a.a-Dimc:thylphcncthylaminc: 11.0 r-;o 

H cxa, hl or, ,phc nc: ND t-:D 

Hcxad1loropropc:11c: -l.0 140 

lsosafrolc: J.0 70 

M,:thapyrilcn� 5:i.0 ND 

3-?\lc:th yh:holanth rc:nc: 1.0 100 

Mcthyhncthancsu I 11111;,tt- 1.0 70 

2-Mcthyn.1phthalc:11c: 1.0 100 

2-M.:thylphc:nol (o-Crc:sol) 2.0 140 

3-M.:thylphc:nol (m-Crc:sol.l 1.0 70 

4-M.:thylphcnol (p-Crc:�ol) 2.0 140 

I 

., 
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Table 5-39. Rcportill!_! Limit Data for Scmivolatil<' Ori;;rnic: Compoun<ls, EPA 6::?.5 an<l SW 
JS I 0/J520/J540/J550/8270 
(Continued, Pa!_!e 6 of 7) 

Parameter 

I-N-1phthyla111inc 

::?.-Naphthyl-1111i11c 

2-Nitro;,nilinc 

J-NitruanilinC' 

4-Nitroanilinc 

N-Nitros,,<liethylaminc 

N-Nitn1s1,mcthylcthyl;,111i11r 

N-N itroso-<l i-n-hutyl-1111 inc 

N-Nitrosomorpholinc 

N-Nitrosopiperi<linc 

4-Nitroquinolin<'-1-o:<id<' 

Nitrosopyrroli<lin<' 

I .4-N;,phthoquinnnr 

5-Nitrn-o-tolui<linc 

Pcntachlorohcnzcnc 

Pcntachloro11itrohc11zc:nc 

Aquenu�• 

(�1i;/LJ 

1.0 

1.0 

2.0 

2.0 

2.0 

1.0 

2.0 

1.0 

1.0 

1.0 

::?.6.0 

1.0 

1.0 

1.0 

1.0 

2.0 

R<.'portini: Limit� 
Solid* 

(µg/ki;} 

JJ0 

70 

JOO 

JOO 

400 

70 

70 

70 

70 

70 

1,600 

70 

70 

70 

70 

100 
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Tablt' 5-39. R.:portini; Limit Data for Sc:mivolatil.: Ori;aniL· Compounds, EPA 625 and SW 
3510/3520/3540/3550/8270 
(Continu.:d. Pai;.: 7 of 7) 

R<'portini: Limits 
Aqu.:ou� r. Solid* 

Param.:tl'r (Ji�/L) (µi;.'1-i;) 

Ph<'na,<'tin 1.0 70 

2-Picolinc 2.0 3:10 

Promrntide l.0 70 

Pyridin<' 10.0 JOO 

Rl'son:inol 10.0 420 

I ,2.4.5-T.:tn,l'lilorohenune 1.0 70 

2.4.5-T richlorophc:11111 J.0 JOO 

2.3 .4,6-T t':r;,L·h lorophc:1111I 1.0 70 

I ,3,5-Trinitrobc:nunc 2.0 3J0 

o-Toluidinc: 1.0 70 

Sa fro le: 1.0 70 

Note:: ND = 1101 d<'tc:i:tc:d. 

"Basc:ll on ESE's MDL stullic:s: hmv<'wr, tht' rc:portini; limits of c<.>mpounlls lh;,t arc: diftic.:ult to am,lyze; 
wc:rc: adjustc:d to a conc.:c:ntration that is <l.:t<'c.:t.:ll more: rc:liahly. Tht' MDL stuJic:s wc:rc: i:omluc.:tl'd 
ai:c.:orJini; to th<' 40 CFR 136 App<'ndix B protocol�. 

Sourc.:<': ESE. 
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Table 5-40. Am,lytcs, Precision. and Accun.cy Dilta for Carba111atcs and Urc:a Pesticides. EPA 632 and 
Modif1·!d 632* 

Ay11cou� Solid 
Precision Accuracy Precision Accur;,cy 

Puamc:tc:r (RPD ( 9c Rc:covc:ry) (RPDJ (%Rc:covery) 

Aldicarb NA NA 5 92-1U2 

Al<licarb sulfonc r,_A NA 4 64-72 
Aldicarh sulfrnidc NA NA 4 13-22 

Carbary! (sc:vinl' 55" J4- I 44" 4J'' 35-124'' 
Carl>ofuran' J7'' 5J-127" 34" 43-111" 
Diuron' 29" 60-1 I 8'' I 9" 58-96'' 
Linuron' 26'' 66-1 I 8" 37•• 42-116" 
Mc:thicH:arb 35 87-J0J 29 71-129 
Mc:thrnnyl 35 67-82 4 66-74 
Monuron J5 92-102 2J 82-128 
Oxamyl 35 62-1 I 2 5 55-65 
Fluoromc:tron • 35 64-143 35 64-134 
Propoxur .,., ,__ 65-109 22 65-109 
Barh;,n' 12 86-1 IO 12 86-1 IO 
Chloropham 12 SJ-107 12 83-107 
Nc:huron 20 76-116 20 76-116 
Propham' I 8 70-106 I 8 70-106 

Rc:fcrc:nrc: Accuracy: EPA Mc:thod 632--Test Methods for Oq:anic Ch<'mirnl Anillysis of Municipal 
an<l Jn<lustrial Wastewater. EPA, January I 982. 
Prc:cision: ESE, meet� or exceeds the: RPD critc:ri,1 th,1t was calculated from the: spikint: an<l 
recovery information presented in the mc:thod (EPA 6J2J. 

Note:: NA = method is not applicable:. 

Sc:e Appc:ndix A for Moditic:d .ll'lc:thod 632. 
' Matrix spike and QC check sample: compound. 

Based on the <lata validiltion �tudy. 
11 Accuracy and precision l"riteria ;1re hased on ESE historic«! dat,1. 

Source: ESE. 
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Tahl< 5-41. Rt'ponin;: Limit Data for Carbarnatt'S and Ur.:a P.:sticid,:s, EPA 632 and Moditi<d 632 

R.:pnrtin� Limits 
Aqu.:ous• Solid** 

Param<t.:r (µg!L) (µg/kg) 

Aldkarh NA 250 

Aldicarh sulfon.: NA 250 

Aldicarh sulfoxidt' NA 250 

Carhar)·l (st'vin) 1.5 550 

Carbo tu ran 2.5 1.000 

Diurun 0.6 260 

Linuron 0.65 270 

M.:thio..:arh 5.0 2,000 

M<thomyl J.O 1,500 

Munuron 0.65 260 

Oxt1111yl J.5 510 

Fluorom<tron 0.5 :oo 

Propoxur 4.0 1,700 

Barban :?.O 940 

Chlorpropht1p1 J.5 700 

Nd,uron 0.5 47 

Propham :?.5 1,100 

"Bas<d on 111.: low.:st standard that ESE routin<ly us<s. takini: into account th.: sampl.: volume and final 
<Xtract volum.:. Th< Jow<st standard is dws<n to bt' within th.: ran;:<' of 5 to JO tim.:s th.: background 
nois.: of tht' instrum.:nt . 

.. Bt1s.:d on th.: luw.:st standard that ESE ruutin.:ly us.:s. t.akini,: into t1ccount th.: sample w.:ight and tinal 
.:xtrt1s·t volum,:. Tht' low.:st standard is chos.:n to h.: within th.: rani:.: of 5 to 10 tim.:s th.: hacki,:round 
nois<' of th.: instrum.:n:. Tht' solid r.:ponini: limits ar.: .:xpr.:ss<d on a w.:ight h;,sis. 

Soun:.:: ESE. 
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Tahlc 5-42. Analytcs. Pr�ision. and Accuracy Data for Chlorinatc:J HyJrocarhons. EPA 612 and 
SW 3510/3520/3540/3550/8 I 20 

Aqllt'OIIS Solid 

Pr�ision Accuracy Precision Accuracy 

(RPD) ( 9f RccoYcry) (RPDJ {7" Rccovay) 

2-Chloronaphthalt!nc: 3U 9-148 SU 9-148 

1.2-Dii.:hlorohc:nzc:nc:'' 30 9-1(,0 50 9-160 

J ,3-Dichlorohc:nzc:nc: 30 0-150 50 0-150 

I .4-Di.:hlorohc-n2cnc- 30 13-157 50 J:l-157 

Hc:xachloroht!nZc:nc:'" 30 15-159 50 15-159 

Hc:xachlorohutadit'nc ,;. 30 0-139 50 0-139 

Ht!xachloro.:yclopcntaJic:nt' 30 0-111 50 0-111 

Ht!xad1lornt!thanc:''' 30 8-139 50 8-139 

1.2.4-Trichlorohc:nzc:nc:" 30 5-149 50 5-149 

Ai.:cura::y: EPA Mc:thod SW8120--Tc:st M<!thoJ� fur EYaluating Solid Wastc:s. EPA-SW-
846 3rd Edition. Scptt!mhcr 1986. 
Prc:cision: ESE. mct'ts or cxi.:c:c:ds the: RPD critc:ria that i.:an he: i.:al..:ulatc:J from the: 
spiking and rccoYc:ry information prc:sntc:d in the: mcthoJ S\\' 8120. 

•Matrix spike: and QC ch<!ck sampk compound. 

Soun.:c:: ESE. 
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Tahl<! 5-43. Reporting Limit Data for Chlorinated Hydro..:arhons, EPA 612 and 
SW 3510/3520/3540/3550/S l 20 

Rt:[!orlin� Limits 
Aquc:ous'; Solidt 

Parameter (11g/L) (µ:;/k;;) 

2-Chluronaphthalen<! U.200 40.0 

1.2-Dichlorohenz<!nc.' 0. 100 20.0 

I .3-Dichlurohc:nune 0. 100 20.0 

1,4-Dichlorohc.'n2enc: 0. 100 20.Cl 

Hexa..:hloroh.:n2.:nc: 0.012 2.00 

H c:xach lorohutad i ene 0.012 2.10 

H<!xachlurocyclopentac.lient: 0.012 2.40 

Hexachlorethanc.' 0.012 2.40 

1.2.4-T richlorohenzene 0. 15 2.60 

•Based on the: lowt:�t standard that ESE routinc.'ly ust:s. laking into ac,·ount the sample.' volume anc.1 final 
extra<.:! volume. The: lowest standarc.1 is chosc:n to he: within the range of 5 to I U ti mc:s the: had,grouncl 
noise of the instrum.:nt. 

tBase<l on the: lowe!-1 stanclarc.l that ESE routint:ly uses. laking into a..:,·ount the sample: w.:ight anc.l final 
extract volume. The: lowc.'�t stanc.Jarcl i!- cho!-en to he within the.' range.' of 5 10 IO 1i111.:s the: hackgrounc.1 
noise: of the instrumt:nt. Tht: solic.1 rt:porting limits are t:xpressed on a wt:1 Wc.'ight hasis. 

Sourct:: ESE. 
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Tahl.: 5-44. Analytes, Precision. and Accuracy Data for Triaz.inc�. EPA 6 I 9 

Parameter 

Ametryn.: '" 

Atraz.inc: 

Promcton '" 

Promctrync 

Propaz.in,:-

Simatryn 

Simaz.inc* 

T c::rhutylaz.inc 

Terh11tryn 

Refc::rt'nce: 

At]ll<:'Clll" 

Pr.:ci!'ion Acrnracy 

(RPD) ( 1c Recovc::ry) 

30 74-134 

JO 78-t:'1 8  

17 50-8-1 

51 59-16 I 

24 92-140 

36 147-100 

2-1 75-123 

4.'i 69-159 

36 47-119 

Acc11raq· and Precision: EPA tlfothou 619 •• Tc:-t Method for Organic Chemical 
Analysis of Municipal and Industrial Wastcwat.:r. EPA 600.'4-82-057. July I 982. 

*Matrix spike:: and QC check samplr compound. 

Soun:i::: ESE. 
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Table 5-45. Reporting Limit Data for Triazines, EPA 619 

Parameter 

Ametryn 

Atrazine 

Prometon 

Prometryne 

Propazine 

Simatryn 

Simazine 

Terbuthylazine 

Terbutryn 

Rep0rtin£! Limits 
Aqueous* 

(µg/L) 

0.3 

0.) 

1.2 

0.6"'* 

0.3*"' 

0. 7*"' 

0.3** 

LCQAP,'l'.292 
Section No.� 
Date 08/Jj/9) 
Page I 02 of 120 

*Based on the lowest standard that ESE routinely uses. taking into account the sample 
volume and final extract volume. The lowest standard is chosen to be within the 
range of 5 to JO times the background noise of the instrument. 

**Ten times the detection limits specified in the Method EPA 619. 

Source: ESE. 
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Table 5-46. Analytes, Precision, and Accuracy Data for Organonitrogen Pesticides, 
EPA 633 

Agueous 
Precision Accuracy 

Parameter (RPD) ( % Recovery) 

Bromacil"' 40 82-162 

Deet 6 99-111 

Hexazinone* 23 78-124 

Metrabuzin* 29 83-141 

Terbacil 25 61-111 

Triadimefon 13 84-110 

Tricyclazole .., .., 
,_.,_ 56-l 00 

Reference: Accuracy and Precision: EPA Method 633--Test Method for Organic 
Chemical Analysis of Municipal and Industrial Wastewater. EPA 
600/4-82-057, July 1982. 

*Matrix spike and QC check sample compound. 

Source: ESE. 
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Table 5-47. Reporting Limit Data for Organonitrogen Pesticides, EPA 633 

Parameter 

Bromacil 

Deet 

Hexazinone 

Metribuzin 

Terbacil 

Triadimefon 

Tricyclazole 

Rep0rtin� Limits 
Aqueous,;: 

(µg/L) 

2.5 

1. 0** 

,.., -
.... ) 

1.5 

2.0** 

7.0** 

1.0,;,* 

*Based on- the lowest standard that ESE routinely uses. taking into account the sample 
volume and final extract volume. The lowest standard is chosen to be within the 
range of 5 to JO times the background noise of the instrument. 

**Ten times the detection limits listed in the t"kthod EPA 633. -

Source: ESE. 
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Table 5-48. Analytes, Precision, and Accuracy Data for Certain Amine Pesticides 
and L�thane, EPA 645 

Agueous 
Precision Accuracy 

Parameter (RPD) ( % Recovery) 

Alachlor"' 40 64-144 

Butachlor :25 68-118 

Diphenamid 43 57-143 

Fluridone* 35 57-127 

Lethane* 60 33-153 

Nortlurazon 22 68-112 

Reference: Accuracy and Precision: EPA Method 645 -- Test Method for Organic 
Chemical Analysis of Municipal and Industrial Wastev.·ater, EPA 600/4-
82-057, July 1982. 

*.Matrix spike and QC check sample compound. 

Source: ESE. 
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Table 5-49. Reporting Limit Data for Certain Amine Pesticides and Lethane, 
EPA 645 

Parameter 

Alachlor 

But.achier 

Diphenamid 

Fluridone 

Lethane 

Nortl urazon 

Rep0rting Limits 
Aqueous* 

(µg/L) 

2.0 

3.0 

2.0 

5.0 

1.0 

0.2 

*Ten times the detection limits listed in the method. EPA 645. 

J 
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Table: 5-50. Analytc::s, Prc:cision. ancl Accuracy Data for Nitroarom;11ics and Nitraminc:,; hy High 
Pc:rformancc:: Liquid Chromatography (HPLC). SW 8330 

Ayuc:ous• Soliu• 
Prc::cision Accuracy Prc:cision Accuracy 

(RPD) ( 'n Rc:covc:ry) (RPDJ ( 'n Rc::covc:ry) 

HMX'• 13 64-11 J I 8 

Rox· 30 51-111 I 8 

I .3,5-Trini1rohc::nzc::11c::· 28 46-102 25 

1.3-Dinitrohc::nzc::nc::* 37 58-132 30 

Mc:thyl-2,4.6-Trinitro- 21 67-109 46 
phc:nylnitnuninc (T c::lryl )'"' 

Ni1rohc::n2c:nc:: 32 44-1 OS 24 

2,4.6-Trini1ro1,1luc::nc:: 38 48-124 -,� .... _, 

2,4-Dinitrotoluc::n::· 21 60-102 19 

2,6-Dini1ro1oluc::nc::+. 26 67-119 44 

o-N i I rotol uc:nc:: ++ 28 53-109 22 

m-Nitrotoluc::n::++ 48 40-136 48 

p-Nitrotoluc::nc:++ 26 60-112 26 

"Matrix spike: ancl QC chc::ck sample: compound 
•Accuracy and prc:l�ision critc:ria basc::d on ESE historical dat;t. unlc:ss spc:l·itic:J dit

l

c:rc:ntly. 
ttAccuracy and prc::.cisiun critc:ria hasc:cl on ESE mc:thod ,·alidlltion stutlic::s. 

Soun:c:: ESE. 

60-1 IG 

71-1 (J7 

65-115 

70-130 

65-157 

72-120 

72-1 IS 

68-106 

58-146 

70-114 

40-136 

60-112 
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Table 5-51. Reporting Limit Data for Nitroaromatics and Nitroamines by High Performance Liquid 
Chromatography, SW 8330 

Re12orting Limit 
Aqueous* Solidt 

Parameter (µg/L) (µg/kg) 

HMX 0.25 500 

RDX 0.25 500 

1,3 ,5-Trinitrobenzene 0.20 250 

1,3-Dinitrobenzene 0.10 200 

Methyl-2,4,6-Trinitro- 0.20 300 
phenylnitramine 

Nitro benzene 0.20 300 

4-Amino-2,6-Dinitrotoluene 0.15 250 

2,4,6-Trinitrotoluene 0.15 250 

2-Amino-4,6-Dinitrotoluene 0.15 250 

2,4-Dinitrotoluene 0.15 150 

2,6-Dinitrotoluene 0.15 200 

o-Nitrotoluene 0.25 500 

m-Nitrotoluene 0.25 500 

p-Nitrotoluene 0.30 600 

*Based on the lowest standard that ESE routinely uses, taking into account the sample volume and final 
extract volume. The lowest standard is chosen to be within the range of 50 to 10 times the 
background noise of the instrument. 

tBased on the lowest standard that ESE routinely uses, taking into account the sample weight and final 
extract volume. The lowest standard is chosen to be within the range of 5 to 10 times the background 
noise of the instrument. The solid reporting limits are expressed on a wet weight basis. 

Source: ESE. 
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Table 5-52. Analytes, Precision, and Accuracy Data for Nitroaromatics and Nitramines by High 
Performance Liquid Chromatography (HPLC), AEC QA Plan 11/92** 

Agueoust Solidt 

Precision Accuracy Precision Accuracy 
(RPD) (% Recovery) (RPD) (% Recovery) 

HMXtt 13 84-111 18 80-116 

RDX" 30 51-111 18 71-107 

1,3,5-Trinitrobenzene 
. 

28 46-102 25 65-115 

1,3-Dinitrobenzenett 37 58-132 30 70-130 

Methyl-2,4,6-Trinitro- 21 67-109 46 65-157 
phenylnitramine (Tetryl)tt 

Nitro benzene 
. 

32 44-108 24 72-120 

2,4,6-Trinitrotoluene 
. 

38 48-124 23 72-118 

2, 4-Dinitrotoluene 
. 

21 60-102 19 68-106 

2,6-Dinitrotoluene 26 67-119 44 58-146 

o-Nitrotoluene 
. 

28 53-109 22 70-114 

m-Nitrotoluenett 48 40-136 48 40-136 

p-Nitrotoluenett 26 60-112 26 60-112 

"Matrix spike and QC check sample compound 
t Accuracy and precision criteria based on ESE historical data, unless specified differently. 

""UW32 and LW12 are ESE's USATHAMA approved methods (see Appendices H and I). 
ttAccuracy and precision criteria based on ESE method validation studies for Methods LW12 and 

UW32. 

Source: ESE. 
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Table 5-53. Reporting Limit Data for Nitroaromatics and Nitroamines by High Performance Liquid 
Chromatography, AEC QA Plan 11/92 

ReQQrting Limit 

Aqueous* Solidt 
Parameter (µg/L) (µg/kg) 

HMX 0.25 500 

RDX 0.25 500 

1,3,5-Trinitrobenzene 0.20 250 

1,3-Dinitrobenzene 0.10 200 

Methyl-2,4,6-Trinitro- 0.20 300 
phenylnitramine 

Nitro benzene 0.20 300 

4-Amino-2,6-Dinitrotoluene 0.15 250 

2,4,6-Trinitrotoluene 0.15 250 

2-Amino-4,6-Dinitrotoluene 0.15 250 

2, 4-Dinitrotoluene 0.060 150 

2,6-Dinitrotoluene 0.070 200 

o-Nitrotoluene 0.25 500 

m-Nitrotoluene 0.25 500 

p-Nitrotoluene 0.30 600 

*Based on the lowest standard that ESE routinely uses, taking into account the sample volume and 
final extract volume. The lowest standard is chosen to be within the range of 50 to IO times the 
background noise of the instrument. 

tBased on the lowest standard that ESE routinely uses, taking into account the sample weight and 
final extract volume. The lowest standard is chosen to be within the range of 5 to 10 times the 

background noise of the instrument. The solid reporting limits are expressed on a wet weight basis. 

Source: ESE. 
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Tahk 5-54. 

Paramc:tcr 

Glyphosatc: 

LCQAP/1292 
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Analyk, Pr�ision. and Accura.:y Data for Glyphosatc:. EPA 547 (Modilicd) 

Prc:..:ision 

(RPO) 

18 

Accuracy 

( % R�O\'c!ry) 

90-126 

*Prcei�ion and accurn,�y arc hasctl on mcthoJ validation study pcrformcJ hy ESE 

(sec Appcnc..lix VJ. 

Saum::: ESE. 
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Tahlc 5-55. Reporting Limit Data for Glyphosatc:. EPA 547 (Moc.Jitic:J) 

Paramc:tc:r 

Glyphosatc: 

Rc:rnrtin!.' Limil 
Aquc:ous"' 

(µ::'IL) 

2.5 

LCQAP/1292 

Section No.� 
Date 08/il/9� 
Page 1 12 of 1 20 

•Based on the: lowc:st stanc.Jan.l that ESE routinc:ly usc:s. takin:,' into ai.:i.:ount the: s<1111plc: vnlumc: <111cJ final 
extrai.:t \·olume. The: lowest stanc.larc.J is .;ho�c:n to he: within th.: ran:,,'C' of 5 to 10 ti111i:s the: hai.:k::'rounJ 
noise: of th.: instrumi:nt. 

SourL·i:: ESE. 
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Tahlc: 5-56. Analyk. Precision. am.I Accuracy Data for Ethyknc:-Bis-Dithiocarhamak� (EBDC). EPA 

630. I (Mocliti.:cl) 

EBDC 

Preeision Accura,:y 

(RPD) ( 9c Rceo,·ay) 

9 92-100 

Solicl.,. 

Preei.sion Accuracy 

(RPO) ( 9c Rc:covay) 

12 67-91 

*Prc:cision ani.l a,,ura,:y arc: hasc:cl on mc:thocl ,·aliJnlion s1uJi<"� pc:rlorm.:J hy ESE (st'c 

Appc:nclix WJ. 

Sour,"": ESE. 
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T:ihk 5-57. Rerortin� Limit Data for Ethylc:ne-Bi�-Dithio..:arharmtc:s (EBDC), EPA 630. J (Modified) 

Parametc:r 

EBDC 

Reportin� Limit 
Aqut'.ous* 

(µ�IL) 

5.5 

Soliclt 
(µ�/k�) 

JOO 

"'Bast'.u on the'. lowc:st st:inuaru that ESE rnutint'.ly uses. takinf into a..:L·ount the: sarnrlc- volume'. :incl final 
c:xtraL'l volume'.. The- lowc:st stanclan.J is chost'.n to he .,_,·ithin th<'. ranft' of 5 to 10 time,. the hackfrouml 
noi�t'. of the instrumc:nt. 

Source: ESE . 

1· 
I 

_, 

I 

J 



o:J 
c:l 
r--,J. 
-=,,c 

� 

r,;-,._J 

-

'.""ii-

LCQAP/1292 
Section No.} 
Date 08/1].'93 
Page:! ill of 110 

Tahl.: 5-58. Analytcs. Pr.:ci�ion, and Accuracy Dal.t for Organochlorine P.:sti.:ides and PCBs in 
Water. EPA 617 

Parameter 

Aldrin• 
BHC. A 
BHC. B 
BHC.D 
BHC. G (lindan..:)" 
Chlordane 
DDD. pp· 
DDE. pp· 
DDT. pp· 
Didclrin 
Enclosulfan. A 
Enclusulfan. B 
Enclosulfan sulfate.-
Endrin• 
Enclrin altld1y,.h: 
H.:ptachlor 
Heptachlor cpoxiclc 
Methoxychlor 
Toxaph.:n,;: 

Mira 

Trifluralin 

PCNB 

PCB-I 061 c1 

PCB-122 I 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260d 

Dibutylchlorendate" 

Prc:ci�ion 

(RPD) 

4Y 
30 
30 
27 
51• 

30 
15 
11 
14 
15 

23 
14 
30 
60" 
4CY 
38' 
12 
20 

30 
14 

32 
19 

30 

30 
30 
30 
30 

30 
30 

NA 

AtJllt"llllS 

Accurn,·y 

( 71 R.:.:ov.:ry) 

37 - 127' 
;,7 - 134 
I 7 - I 47 
68 - 1n 
43 - 145' 
45 - 119 
79 - I 09 
79 - I 01 

77 - I 05 

83 - 113 
80 - 124 
79 - I 07 
26 -144 
35 -155" 
58 - 138'" 
48-12-4" 
82 - 106 
77 - 117 

41 - 12(1 

75 -103 
62 - 126 
64 - 102 

50 - 114 

15 - 178 
10 - 215 
39 - 150 
38 - 158 
29 - 131 
8 - 127 

46 - 146h 
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Table 5-58. Analyte!;, Precision, and Accuracy Data for Organochlorine Pesticides 
and PCBs in Water, EPA 617 (Continued, Page 2 c'.· 2) 

Reference: Accuracy and Precision: EPA Methods 617 and SW 8080. 

Note: NA = not applicable. 

"Matrix spike and QC check sample compound. 
�Accuracy and prc:..:isi1.Yi 1.:rilc:ria arc: ua!>c:tl 011 ESE hi!>turi1.:al data. 
<Surrogate; the surroga:e is added to all environmental samples and quality control· 
samples. 

dPCB 1016 and PCB 1:£60 are only used as matrix spike and QCC samples 
compounds v.·hen using EPA 608/8080 to evaluate PCB� only. 

Source: ESE. 
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Table 5-59. Reporting Limit Data for Organochlorine Pesticides and PCBs in Water, 
EPA 617 

Parameter 

Aldrin 

BHC.A 

BHC.B 

BHC,D 

BHC,G(lindane) 

Chlordane 

DDD.PP 

DDE,PP' 

DDT,PP" 

Dieldrin 

Endosulfan,A 

Endosu I fan, B 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

PCB-1016 

Mirt�X 

Trifluralin 

PCNB 

Reporting Limits 
Aqueous"' 

(µg/L) 

0.00(, 

0.006 

0.006 

0.006 

0.006 

0.030 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.6 

U. I::! 

0.2 

0.1 

U.U� 
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Table 5-59. Reporting Limit Data for Organochlorine Pesticides and PCBs in Water, 
EPA 617 (Continued, Page 2 of 2) 

Parameter 

PCB-1221 

PCB-1232 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

Reporting Limits 
Aqueous "-' (µg/L) 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

"Based on the lowest standard that ESE routinely uses, taking into account the sample 
volume and final extract volume. The lowest standard is chosen to be within the 
range of 5 to 10 times the background noise of the instrument. 

Source: ESE. 
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Table 5-60. Analyte, Precision, and Accuracy Data for Tetrazene, EPA 8331 

Parameter 

Tetrazene 

Aqueous* 
Precision Accuracy 
(RPD) ( % Recovery) 

10 94-114 

Solid* 
Precision 
(RPO) 

,.,
... .) 

Accuracy 
( % Recovery) 

35-85 

*Precision ancl accuracy are based on EPA iv1ethod 8:n !--Test Methods for 
Evaluating Solid Waste, EPA SW-8-+6, 3rd Edition, September 1986. 

Source: ESE. 



� 
c:=. 
CO; 
r;;--.J 
l'w'""") 
-

. ...:r 

LCQAP/1292 
St!ction No.5_ 
Date 08.118/93 
Page 120 of l 20 

Table 5-61. Reportin� Limit Data for Tetrazene, EPA 8331 

Parameter 

Tetrazene 

Source: ESE. 

Reportin� Limit 
Aqueous* (µg/L) Solid (µg/kg) 

7 1,000 

:i 

l 
..!, 
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6.0 SAJ\f PLE HA!'\DLING PROCEDlJRES 

6.1 l\'TRODLICTIO:\' 

Tht! validity of analytical d:ua is dt!pendent on the integrity of the field procedures 

employed in obtaining a sampk. Environmt!ntal sampling has many variables which can 

afft!ct analytical restilts. Tht! properties of most contaminated materials warrant the 

analysis of a sm:111 aliqu0t of tilt! bulk of the m:uerial. Proper sampling techniques must 

be employed to obt:iin a rt!presentati\'e sample of the bulh: material. For a sample to be 

represent:itive. it must be collccted :incl handled so as to h:eep its original physical form 

and chemical compositiun as much as possible and to protect against any loss or 

contamin:ition. To :ichie\'e this s:implc"s integrity. quality assurance procedures should be 

closely followed tl11'ln1ghl1ut the sampling effort. 

Exh:iusth·t! ancl sometime� c:xpensi\'e actions are taken b:ised on the analytical data 

generated from field sampling progr:ims. Therefore. it is in the best intt!rest of the 

investigation. as wt!II ::is tht! public. to ensurt! the qu::ility of the data by ensuring tht! 

qu::ility qf the s:imples bt!ing dt!liwrt!d to the an::ilyst. 

This St!ction of the LCQAP details sample handling. requirt!ments in the laboratory. 

6.2 SA\tJ>LE CO'.\'TAl\"ERS CLEANING PROCEDURES 

6.2.1 CLEA!'\l:'\G PROCEDURES 

ESE uses commerci::illy cleaned sample containers whenever practical. At a minimum, 

only Type 200 series precleaned sample containers will be usecl. For HAZWRAP and 

other projects. as required, only sample containers provided with certificate of cleanliness 

will be used and the ct!rtiticates will bt! kept on fik. Table 6-1 summarizes the 

application of these �leaning pro�eclures. If contain.!rs are cle:rned and prepared inhouse, 

the same procedure� ,,·ill be followed. Cleaned sample containt!rs are stored in a secured 
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L 

Analpis/Pornni.:t.:r 

Orrani.: cxtr•.:tohk, inducl< GC. 
HPLC. GC/1\1.::,. anu T,llal 
Pht::nl,l:,. An.tly:-i.::i-

Or;nni� purrc:ahlc!- im:hulinc= GC 
and GC/MS Anolys.:,. Tll:X. 
Alui.:orh 

l1h.1fl!iJni ... ·:i- indud..: h,t.-1 '"·yunid1i.·. 
allolini!). a.:iJity. residue,. BUD. 

�olor. MBAS. COD. TOC. 
�hl.-ridc. turt>icJity. sulfate. 

hrc>miue. sullicJ.:. Ou,>rid.:. 
nutrii:nt:i.. and r;idiunu.;li,.k:,. 

Oil and Jrcuc (O&G1. ,>cJ,,r 

Oil and grcas.: (O&G1 

c .. ,ntain...:r Typ\,.' 

GJa:,.!-jnr v.·it.h T�lh,n=- -linl."d 
...:ap 

Gl;1:-:- _j;1r ,, i1h T dl\,n 1 -1111.:\I 

... :;,I' 

Aluminum 1\,jl m1d 
pl:a:--ti .. h:1i,':-

Glai,;:i- )"(ptum, ial "ith 

T dh,n' •linlo,'.d cup 

\\.'id.:-nh,ulh :-"I.a:,:- _iar \\'ilh 

T...:ll,,n'-lin..:d i:;1p 

Al11111i11um ll,il :111d 
pJa:,.ti.: h:1�:i-

Lin...::,r r,,ly...:1hyk1h.· 

,,:uhit:,iul.'r ,, 11h p,,1�"'•11\� l.:u .. · 

1..·:ap 

Glto•!> .i�r v.·i1h T cllnn, .. Jin,:d 
,:ap (,,r ll:!\\ pla:--li.; J 

Lin.:;ir p,,I� �1hyl.:ni: 
.. ·uhilt1i11::r "ith p,,t� .:th� kn.: 

..::ip 

Gl:t:-:- _i,,r with T .:tl,,11' •lin..:,1 
-:ap ,,,r 111:,, pla:-1i,· 1 

Aluminum f,,il 
and rlo,1i� ha;:, 

Glo» jar with T dl,111' •lin.:,I 

�:tp 

Ghan ji,r \\·i1h T i:th,11' •lin .. ·,l 

,·:,,, 

Matrix 

S,,il.'S..:dim .. :nt 

Tj :,.:,.lh.'. 

S,,il 

Ti:-:-u .. ·· 

S,1il'S""·,ii111 .. ·111 

Ti��u..:· 

W.t;r 

S,1il 

Ti:-:i-u.:· 

w.1cr 

S,•il S"°dim�nl 
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Frt,11,.:ti.,,n 
Cl\l.l..: 

Cleaning 
Pwh,c,i• 

t-fS. EC. 
HI:!. UP . 
NP. LC. 
w.;: 

ss 

TS 

V. VP. 

ED. AL. 
:XP 

s \' 

TS 

N 

ss 

TS 

C. B. S. 
H. R 

ss 

TS 

0.00 

ss 

A 

A 

NA 

B 

B 

N.A. 

C 

A 

NA 

o· 

A 

NA 

A 

A 

.1 

I 

.. 
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Tahl, 6-1. Sampl< Container CJ,anin� Pr,,,,Jura, \\'i1hin the L..,b.,rat.,ry {C,,111in110J. Pit�< '.! ,,r 2) 

Nt..'h:: BOD 
COD 

GCIMS 
GC/HPLC 

Glas; 
MBAS 

NA 
TUC 
TUX 

•CJcnnin._. Ph,111.:nl 

6. !! £ .Q 

X X X 

X X X 

X X 

X X X 

X 

X X 

X 

X X X 

X 

bit.\l.:hli!mi..:;:tl ln:y�i:n di.:m:1nJ. 
chc:mi..:.11 t'XY��n d,.:m;111d. 
�•:i- �hrl1nrntl1�r..iphyin1a:,;::,,. :,.p\."1.·tn,111;:1 ry. 
ra!- chn1n1.11,,1,·rnrhy!hi�h p\."rl�1nn:1n.:..: liyuid ..:hn,m:111,�rnph�·. 
amhc:r rllf .ill llr�illli\." \1,:nh:r .in:lly:--..:!rii. 
llltthykn..: hlu.: :l','.lh·,.: !t-Uh:o.1an..:�. 
n,,1 applicaMc. 
tn1:d t1q:ani.: ..:arhtlfl�. 

Rin:,;..: 3 tim..:!- with AST�I Typ..: I J,.:i,1ni;, . ..:d w:,h.:r. 

Rin,-\." \.\ ith p..::,;ti..:id\."•a,!r;1d .. · m..:th)i'..:1h: ..:hl"rid .. · u:--in� �O ml p..:r f\4-,,z h,,111..:. 10 ml r'-"r 3�- i.,r J�-0i hC'l\l..:. "'') mL 
r..:r }\. ,,r ◄-,,z h,,ul..:. ?\1..:th�l.:n.: ..:hl,,rid .. · i:- u:--..:d .,:- ,,rr•ani.:"" rinh'. 

Th� �,,111ai11i:r"" ;1r-.: �,,,:;1kd wi1h .. ;ii',.. .. ·,,111ai11i11:-' T dln11" Jin-.:r:-: ,,r T dl1,n' .. h� .. ·l.:...:d :-1.:'pl.i th.il had h-.:�n di:&10.:d th\! �me: 
wa�· .I!- th\!' i:,,nt;,in.:r:,.. p.i.:L;-.:d i11 .:;Jn,111:-. ilnd �h,r-.:'-1 umil n-.:-.:d..:.J. 

N1.,tr:: Clc.:aning rrC\ll'\...:1.,1:- A. B. :ind(" rar..- appli.:d h� .. ·,1111111.:r,·i;il �uppli.:r. 
Cl�anin� pn,,,,.,.,J D i, :1ppli.:,I hy E.SE. 

S,,ur,<= ESE. 
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storage building away from the analytical laboratory until needed. Occasional audits of 

containers to document freedom from contaminants \viii he peri"ormed to supplement the various 

blanks that are frequently and r::>utinely analyzed to provide similar QC data. Activities and 

records associated with contaminant-free containers are maintained. 

All sample containers. either cor:1mercially cleaned or prepared inhouse. are stored in a secured 

storage building loc:uecl a\\'ay frnrn the l:\bnr:uory. \\'hen cont:iin.:rs are needed, th(!y are moved 

to the sample kit rrep:iration are:1 that is also located a\\'ay from the laboratory and packed for 

shipment to the project site. Uron receirt of prt!cleaned sample containers. the purchase order 
=:!'% form is dated with date> of receip; by the laboratory purchasing personnel and the purchase order 

form is filed. Documentation associatt!d with the sample containers such as lot numbers and 

certification statements for 300 saies containers are maintained and fikd in their depanment by 

the kit preparation personnd. These co111ainers are labeled individually with lot numbers. hence. 

it is not necessary to m:iint:1in rt!rnrds of lot numbers used for a particular project. 

6.2.2 TYPES OF \\'ATER 

DI water is define� as ESE water that has been treated by passing it through a standard resin 

column and an acti\'ated carbon unit. The wata contains no detectable (i.e .. ESE's routine 

detection limits) heavy metals or inorganic compounds of analytical interest and is relatively free 

of org:rnic compounds. The water i� acceptable for me in the initial rinsing of laboratory 

glass\.\·are and field equipment. l.iltrarure water. used for equipmem and field blanks, is defined 

as ESE DI w::ner that has been additionally treated through a Milli-Q� treatment system and 

contains no organic compounds of analytical imerest above ESE's routine detection limits. 

Organic-free water. used for trip blanb. is prepared by purging American Society for Testing 

and Materials (ASTM) Type::! water at 60 c c for 24 hours with Grade 6 helium. 

Documentation i� m:iintained to clemomtrate reliability ancl "purity" of an:ilyte free water 

source(sJ. 
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DI water other than ESE-treated water may be usc:d if it is of documented equivalent qua lit)'. 

Use of commercially DI or distilled v.·ater is discouraged became it often contains phthalate 

esters. 

6.3 SAMPLING CO\TA INERS. VOLU!\1ES. HOLDI�G Tll\1ES ANO PRESERVATION 

6.3.1 CONTAl!\"ERS AND SAMPLE HOLDJl\'C Til\1ES 

Table 6-2 identifies the rrorer containers. presen·ati0n techniques. and maximum holding times 

established by EPA (40 CFR Part I 36). The maximum holding times in Table 6-1 apply to water 

and soils as noted. Samples thar exceed the regul:itory holding times will be flagged by the 

laboratory coordinator in the final deliverable. 

6.3.2 SAT\1PLE PRESER\'ATIO:\ 

Sample preser\'ation is generally performed in the! fit!ld. H0wever. sample containers for volatile 

analysis (water only) are sent to the field with preservati\'es added to the containers. Sample 

preservation requirements are listed in Table 6-:2. 

Grades of the preservati,·es used are specified a:-- a footnote in Table 6-2. Fresh preservatives are 

obtained from laboratory stock� prior to c:ach sampling e,·ent. 

6.4 SAMPLE SHIPPING FROl\1 THE FIELD TO THE LA RORA TORY 

A typical environmental sample consists of some type of soil or water matrix: however, other 

types of samples such as tissues or dust wipes are also collected. Whatever the field sample 

type, the field crew should package each sample container to ensure its integrity inside the 

shipping container. This pa:kaging may include packing. materials such as Bubble Wrapllt or 

styrofoam fi I lers. 
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G. Tal1,,11'-ln1cd 
:--i:1,1um 

U .
. 
j ...:1i,,11 .. ·•l11,�o 

�i.:p111111 
G. T�:!.,::·' Ii::�.: 

car 
G. T,n,,n•·-li,-,d 

C:lJ' 

G. Tcn,,11"-linod 
COi!' 

G. Ten,,n'-lin, d 
cap 

G. Tdl,,n"·-lincd 

.:ar 

G. Tall,,n'-lina.1 

...:,,p 
G. T..:1i,,11'-li11..:d 
..,:;ip 

G. Tell,,n'-linad 
1,.";1p 

G. T ct1,,n" -linl.:'d 
:-:1.:"p1u1n 

G. T dl"n-' -ii nod 
!',,l.:'ptum 

G. T en,,n' -Ii nod 
c:1p 

G. T..:11,,n�-lin ... ·d 
,.:ap 

G. T,11,.n'-iin.·d 

Pr..::--..'fY:ili,,11 

c .. ,,1. .i··c. n.lKI:-'; N:,,s,u:··· 
HCI 1,, pH: 

l°111\I, ◄·L·. ll,ll\J�•., l"ll:i:!:1:II,, 
Ad_iu,-1 pH '" �-5 

c-.... :. �--� ... :�_:t:�:-:•.; 
:,,,h,1\.· i11 d:,rl.. 

.. , ,. ... 
'"".:.,;.:·'· 

C,,,,J. ◄'C'. O.(KIX'.; N:,:S:< >,' 
?-11,ri.: in llo,rJ.: 

C,h,I. J (·c. :,,,1t,r\,.· in d:irl 

c,,,,1. ..:�r. lJ.IKIX',; �;1:S:( >.' 
!-h,ri: in darl 

c,,,,1. .i·c. 0.11111-•.; NA,s,n_;• 
:,,,ll,ri: in d;1d . 

C'n,,I. J�C'. t,.o:1s 1
; t\a

.:
S:< I,' 

:,.ti,,-.: in d;1rlr.: 
c .... 1..i·c-.l1.,k•>-•; s:.,s,,,.: 

:,,,t.1 1\: in d�,rl.;. 
c,h,I. ..: 0c. o.o .. ,x�; �;1:S:' 1/· 
:,,,t,,r.: in d:11J.: 

c,, .. 1 . .i•c. 11.1�1x•; ts:i,s, ,; 
HCL i., pH: 

Cu,,I. -l'C. (>.l�IS'� Na,S,<I_,' 

C,h,I. .J'·c. o.nt1�•,; �;1:S:C I,' 
�,, •r .. · i11 d.1rl. 

c ... ,1. .i '·c. H,s, ,. ,,. rH <: 
?-l, 1r.: i11 dad: 
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Maximum H"luin:; Time' 
(Wo1cr, anJ S<'iis) 

14 J:iy, 

14.◄ll day:,; for :,,,1,il .4 

il◄tl JJ) � fnr wakr:-" 

7140 doy> f,>r watcr:-' 
14!-lll day?- fl,r !t-oib" 

7/4(1 ,fay:,; f'-,r wnt�r:! 
1-ll-lO day, fur soil,' 

7i-l(I day, for water-' 
l4l4U Jay:- tl,r !i-oih-4 

7/-lll day> f,,r "-':ile1' 
I4.'◄tl d:i�·:,; fur !i-oib,4 

7/40 Jai > 1,,, "-'Dier:-' 
I41-H.I ,I:iy:- f,,r :--nib' 

7:..:0 J:1y� f,,r \\'.'lh:r:-.:' 
1-l'-lO day, fur so1ib' 

14 d;,y, 

7/40 Joys f<H \lo'aler>" 
14/40 d:iy> for ,,,ii,' 

71-lO J•y• i.,, "-'Oler:-' 
J ◄l◄O Jay:- 1l,r :-,,ib" 

�J'\ day�' 



1 

} 

I 

Musur<mcnt 

Organics (C<'nl) 

Acid and hasdneutral 
cxtrai.:1:ihh:� 

Nitrnarnn1a1i1.;!i- ::md 
Nitraminli!� 

R:,di,,11,�i.:al T ��1 .. 
Alpha. heta. Sr-'iU. 
Ra-2'.?t'•. Ra-22X. 
Ur:inium. phl''h'n cmill1.;r:--

Cc,ium• 13-1. 
h,dinc-131. 
Titrium 

Ti!t-�ll�!t-
Or�.i.ni.::-. in\,r'"°1111i..::--
1nd rac.Jir1Jo�i.:al 
lC�b 

l,;'ill' 

G. T1.!1ll\fl·•Ji111,;d 

P.G 

P. G 

Alu111io11111 1:,il 
and pla:--ti .. · h;1,:-" 

BOD = hil,�hli!mii.:;il ,,x� �..:n ,1,:mand. 
COD = i:hii:n1i..::d '-'xy�cn th:m;111d. 

G = j!ln». 
HCJ = hydr\'h.:hl1,ri;." n.:icl (m,·t:d� !-,'fi11.l..:1. 

HNO, = nitri: n,id (metal, ;:r:1<1.-J. 
H:S0

4 
= �ulfuri..: .t-..·id tm.:1.il!'> �rad .. ·1. 

NS = lll,n\! ?-p..: .. ·ili...-d h� El' . .\. 

c,,.,1. .i·c. o.()(1l<',; r,;.,,s,o;· 

:,.1t,r,: in dilrk 
c,,.,1. -l"l" 

HCL. H:--:< 1,. 1,, pH< 2 

Fr..: .. ·,"'· -:I! C 
t'r h,:I, ,\\ 

Fr..:.:1..:. -�II C 
nr hto.·I,,,, 
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�1aximum Ht,ldin� Tim;."::

(Watcr> anJ S<,il>J 

7/40 dnp fllr -u.·atcr,:' 
141-10 day, for ,.,iJs' 

7/--iO days fl,r \l..'at.,:n� 
14/40 ctay:,. f",r i,,:t,ih." 

12 111t1nth:--

t\a:Sl ,; = :,,.,,dium :,illllil-.: (ACS ;:rad...-). 
"°:1:S:' '

.1 
= :,;,,i.lium 1hi,,!i-11lf:,1..: (AC'S ;:rad..'.L 

P z p11ly-:1h, l\!n,.,.·. 
PCB = p,•ly.:hl,,ri11:,1c.l hiph�nyl. 

r--:a, >H a :,i1\\lium hydn,xid...- 1ACS ;,!r:lll.:). 
''C = d-.:�r1.•;.•:-- C 1,.•l:,..iu�. 
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For nonvolatih.: oriani..::,;, ,,,nt:iin.:r:-: fr1r !i-\''lil and �..:dim..:111 �mpk:o- nr..: �l•1:-:!- with Ti.:lhl11,. •lini.!d ...:ar:,. and fur vt,l.iltik�. c4.'tnla.incrl'- ar..: 
glass with T oOon"•linod sop111m. 

Soil a.ample contain(r:,; for ini..,r�:inic!- ari: ;l.i:,:?-jar!- with T .:11<-m" •lin..:d ..:np:-:. p1.,ly..:thyl..:n..: (Pl. ,,r �l.il�� (G). 
S11nplc� mould hi: analyz.cd a� M'H.lll ;a:,: rl'l:,::i-ihk af1i:r i:,,H..:..:ti1'IIL Th..: timi:� liii.t..:J ar..: th..: ma.\i111u1n tim..::- that �mrl..::,: nuiy Oc held 
before analysis and >till considorod valiJ. S•mpks may t,o hdJ for lun;,or p�ri,xh ,,nly if Iha lul,nrJIM)' has da1;, on falo I<> show lhai 
the �pc:ifi..: type� of �mph:!- under �tudy ar"'� :,;t:ihli: f,,r th..: h111�..:r 1imi:. 
Huldin� 1i1n..::,: rrc:wiU..:U arc 1t,r \l,,·;,111:r:,.. EPA d,X"":,: n,H ha"..: h,,ldi11� tim..:!i- 1i,r th1.::i...: p.:arnnh:h:r:-: in :-:,,ii. Thi.:�( ,1,atc:r holding times will 

t,� U!--�d II!'- t1.,ah f,,r thl"'l!-C m.:tl·h,d� whi:r ... • :1 !-1,il analy�i� i� ilJ'l'li ... ·:,hk. 

7,·◄u = 7 u.:1y:- u111ii c.x1r.a ... ·1i,11i: -+'' \i..i�� 1
°
1,1111 cx1rt.i.:111•11 umil a11a1��1�. 1◄ ◄1, = I� ,1a�:,. u11ti1 ..:x1r;1,,.-11l111: -'U oay!t- fn,nt i.:xtraclion 

until anody:-i�. 

S;unpk rrc�..:f'\'illi,,n :,.h,,uld h .. · p.:rl�1n11i:d imm.:di:it.:I� 11p1 111 :-::i111pl,: .. ·,11l • .-.:1in11. Th.: nul_\ rrc:,.;,.•rv:11i,,n f,,r !-\lil samph:� j:,. cot,ling ill 

4 °C. Fnr cn111p\,�i1i.: :.01mrk�. i.:;i...:h :di411,,1 �h,,uld h ... · pr..::--..:r\-..:d :11 th..: \1111..: ,,f ..:\1lk ... ·1i1,11. \\'hi:n u?-..: l,i an a11h,1na1ii.: samph:r n1aki.:s it 

impO!-!<-ihk '"' pr..:�i.:l""\--1.! 1.!i1..:h nii"'! lh'I. �ampk� m:1y h� rr1.·�..:n·..:d hy mai111ai11i11� :11 -1 °C until l..0 \.llllp11:.itin� am! sJ.mpk spliuin� an.: 

comrll!h:c.l (1naxi1num alh,wahl..: tim ... · i� �O h,,ur:-:J. J\:i;S:' 1, i:- 11 .... ..:d ,,111) in th..: rr..::,...:n .. ·..: ,,f r..:!t-idu;il �.-hl,,rin..:. 
Ii re�idu:il chh,rin..: i� prl.!:,.l."111. !-,,dium 1hi,,�lilf;1t.: i.• :idd ... ·,I h' 1h.: :--c1111pl..: , i:il fir�L th.: yj;,iJ i ... th ... ·n l°dl.:d hl alm,l!-1 full Vl'llumi;: with 
"-.ilmpk. a..:id i� add..:d. and finally th .. · vi:il i� filkd. N,,1 ... ·: It i� 11',t r...:,.:,,nH1h:1hkd "' mi., 1h..: l\lr.,1 pr..::,;'-!n·ati,·..::,. (und :-..1mpli:) lo�..:th.:r 
in :in int..:n11cdiati: vi::-:,...:1 . 

Th(!-( raran1..:1r::n ar..: h..::-:l 1111:"'llyz..:d in th..- li .... ·ld. In ... ·n11 .... id.:rn1i1,11 ,,r shippi11� li111it:11i,,n�. wh..:n lh..:h· an:ily:-..::-- ilr..: r\!411�!'-ted of our 
lahor:i1nry for ..:1,.,nf'irn1.11i,H1 purp,,:--..::-. E.5 E':,. p11li�·y i� 111 ;111;ily1 . ...- tlh.·� .. .-... ·.,n�1i111.:n1!'- ,,.-ithin �..t h1,11r� ,,,- ri: .. ,:..:ipt. 

The: fulh,win� 1..::-:1 ,.:JH,uld hi: p..:rf,,rm..:cJ 1\,r ..,-�anid...- �1111pk�: 
(.il) OxiJii.in� ..i�t..:nl�•·T r::�I lh1.· :,.;1111pk u:,.ill� t-:.la:,,:lar .. ·h pap ... ·r. If J'l'lo";,,,.:111. 011,,hl ;1 f1..·\\ l..'f'� :,.t:,b ,,f a:,..,:,,rhi ... · ;a .. ·i1.I and t..::,;1 until nr::�.11ivc:. 

Add an acJditin1ml 0.t'l �n11111.'f 01:,.,.:orhi.- u • .-i1.I 1\,r ..:01..:h likr ,1( :,.:11111,t.: 111 r..:nh1,·1.· th..: �·hh,ri11 ... ·. 
(h) Sulfidl.!:,.-•\Vhi:n :.11lt"1d.: i� prl.!:-:\.·111 a� indi .. :a1..-d h� :1 l""'"i1i, .. · , • .-�1 wi1h 1...-:,d ,a .. ·-:l;,l..: pap..:r. lh ... · m�1xinu11n hi,ldint! ti1n..: i� 24 hour�. 

R..:nH,\"1! th.: :-:ulf11,.k:,. by ( I l tihrn1i1lll ni" :,.�1mpl.: i(, j:,.jhl.: p:111i .. ·ul:11.:� ;,r..: pr ... •:,."'•111. (�} pr..: .. :ipi1;,1i,111 with Cildmium nitr.ilh: until :, 

n�gutiv� "'J'lll h::--1 i:- 1.,htain. t.'J fdtrali,,u "r 1h�· pr...· .. ·ipit;,i ... •. :11hl (..tJ ;1ddi1i,H1 ,\I· �ac >H 1,, pH > I� if �ullill..:s ari.: n,,1 r..:1111,,lvi:d �-i1h th.: 

pr!!viou:- rr,'\\:cdur..:. 

T (mr�r:.turi: :.nd pH Ulll!-I h..: m..:.i:,.ur..:d ,,n!'>il..: nt th..: tim ... · ,,f �ampk 1,:11Jk ... ·1i,,n. S..:, "'·n J:1y,-: i!t- th"· m;ixim11m tim..: flH lah,"ratory 

analy!ii� \"'If total al�alinity. -:ilkium i,,11. Hnd h,1,d :--,,lid;,,. 
Thi:: rt�ult!- of 1h;: nh .. "'DSUrl!ml.!nl� t'lf pH. t�mp..:rawr.:. �dinity (if :ippli.::"'lhk J. :md th...: 01mn11,nium i,,n �,,nc..:ntratiun in th..: �mph! ar..: 

u�r::d 1n cakulah.: th( cc.,111..:l!ntralit,111.,f «1111111,nia in th..: un•i,,11iz..:1.I :r,.t,;,t .. •. T ..:mpi:rn1ur..:. pH. aud :-.ali11i1y must hi.! n1i:asuri:d on�ih: at thi: 

tim( ◊f �n,pll! colkcti1.,n. L.,h,,rn11,.,ry an.i)y:--i,-: '"r 1h� a1n111,111i11111 iu11 ,.-,,111..·-:111rn1io11 �111.,uhl ht: ,:nndu1,,·h:d ""·ithin K hl',un <.'f Jamrk 

collr::i:tion. If rr1..,mp1 :an.ily�i:,.: of .in1muni.t i� impn:,.:jihk. pr...-�...-n·i.: �11111,li:� with H:Sf ), hl rH ht..:h\'l.!\!11 I .; nnd 2. A1.:icJ-pr..:!---:t'V..:d 

i.;uupli::--. �h,r..:<l a.I 4 °C. 111:1� h.: hdd up t,, :!1' d;1) � 1\,r '111t11111ni;1 1.l.r.:l...-rmi11;11inn. Su\li11111 thi,,�ulfoti.: shnulJ t"'lnly h.: u:-:\!d if fr..:�h 
>;.•unpks c,,111.iin re:,.:idual ..:hl,,rin ... ·. 

Chh,rin.i1i.:J mi:�tb thilt lh..: �,,11r .. 1..· wa1..:r h:1;,,, 01 1.kh:,.:1:1hl...· 011111,11111 ,,f r...-�idual t:hh,rin..:. tt� will hi: indi...:-nt-:1.I hy thl! fidd l..:sl. 

Nt1ni.:hlnrinah:d 11\\::111:-. that thi.: :,.,,ur�"'· w;,li.:r ,..:,,ntain:-- 11,1 \kl.; .. ·tahk :11n,Hrnl 111
° 
ri:�idual ... ·hl,,rin..: ti.i: •• hi.:hl\v th;.: d..:h:i:1il,n limit). 

Sour,<: ESE. 
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Sample containers are typically shipped by bonded courier to the laboratory. Samples are 

shipped by overnight delivery as soon as possible after collection (usually d:iily), with receh•ing 

signature required. Sample receipt and check-in :it the laboratory is performed by the sample 

custodian, as described in Section 7.3. 

Samples are usually org:rnized hy samrk lnc:11inn in each shipping container with all of the 

fractions collected from a given station grnup-:cl togc:ther. A possibk aception to this procedure 

v.,ould include the collectiL•n of large qu:111tities 0f samples for VOC analyses. 

If the samples require chilling/frec:zing. the sampk containers will be isolated from the 

chilling/freezing materials using aprropriate. waterproof m:uerials such as plastic garbage bags.. 

Typically. wet ice is usecl to chill the samples: reusable blue ice-type chilling products will not be 

used due to possihle chemic:il interferences. If a sample must be kept frozen in a solid siate. dry 

ice is used. 

The chain-of-custody logsheet for the samples in each shipping container is sealed in a plastic 

Ziploc� bag and \aped w the inside of the container. ESE's policy requires sealing all sample 

shipping containers with evidence tape prior to shipping. 

6.5 REAGE\'T A:'\0 STANDARD STOR.-\C.F: 

Storage requirements of reagents and stanclarcls usecl are presented in Table 6-3. 



•• 

m 
'-'·J· 
/"'("') 
-

Solvc:nts 

Oq;anir acids 

Causti.:s 

Oth<'r rca:;c:nts 

Source:: ESE. 

Mc:thod of Stor.1)!<' 
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5:circ:d in ori;:inal ..-nntainers in a vc:ntc:d stor,t!=<' roo111. or stor<'d in clo11hl<.'
w-11lc:<l tl.1m111ahl<' li411id s111rag<' .:ahincts. Sto..:kro<>1n pcrsonnd d1c:ck the: 
�t1>r,1!,:� c;1hint"IS d:til�· ttlld tr;1nr'c-r �oh·c-111� fro111 thr- Slr\r(ir .. rn,un tn !h� �V'!"?.�� 
..-.:hill<'!,;,,- nc-c·dr,I. N,,1c: M..:th:11111I 11,c:d ti,r \'ol:,tilr nri,::rnir analysc:s arc: 
st· 1rc-d in the- (.iC-\'nl:11i In :rnd CiC.'MS- \'.,l:11ilc-s :onalysis .1rc:as . 

St,irc:d i11 nri;: i11,d ,·nnt:tinrr, i11 th<' ESE ,t11d,ro11111. OnL·c: issued 
fr,-,n the- ,t11d:r11n111 111 :i dc-p.,rt111r1ll. 1hr arid, .;r<' ki:,pt in s:tf"cty .:arric:rs and 
st,·rc-d al11ni: with the- r:orric-r, in thee deep:1rt111i:,nt"s ,·ahinct uc:l'ipMtcu fur aciui; 
011'.y. 

Stwc-d in ori;: inal ,·.,nt.,inrr� in thee ESE ,-1.,d,n,11111. Once: issuc:J 
from thee stc).:kr11n111 111 a dc:par111c:nt, th<' aL·id, arc kc:pt in safc:ty carric:rs and 
store-ti alon;: with the- rnrri<'rs in the: d<'partmc:nt's cahind clcsignatc:tl for 1tcicls 
only. Kot<': Oq::◄niL· :1cids ar<' storc:d in S<'p<1rnk cahinc:ts from the: inorganic 
;u,:id�. 

Storc:d in ori!,!in:,l .:ont:,ina., in the: ESE st11d,ro11111. On.:c: issuc:J from the: 
stod,rc111m 111 :, deep:.rtn1ee111. thee causti, rc:a;:<'nls .1rc: k.:pt in s::tfc:ty carric:rs ancl 
stcireed al1111;: with .::1rric-r, in the: <l<'part111c:11t's cabinet clc:sigm1tc:cl for caustics 
only. Note:: Ca11,-ti,· r<'a;:c:nts aree storc:d in sc:paratc: cahincts from the: aricls. 

Stnrc-cl in the- 111.1in d1r111i,·:1l or s:andards st11r,1;:c: r110111. or storc:J in th.: 
dc:si;:n:itc:d ,·ahinrt� in c::1d1 dc:p:trtmc:nt. Lit111id, iii yuantitic:s of one: gallon or 
more: must hee k<'pl in safely c.::1rric:rs. Standards that rc:4uirc: stora�<' <1I 4 •c or at 
o•c lire' s111rrd in c:1.:h dc:partlllt'lll

0
s rcfrii:c:rators or frc:.:zc:rs (rc:spc:..:tivc:ly/ 

clc:si;:nati::d ri,r st:111tlanls only. 
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The primary objective of samrle custody is to create an accurate written verified record 

that can be used to trace the possession and h:rndling of the samples from the moment of 

collection until receirt by the laboratory. Adequate sample custody in the laboratory will 

be achieved by means of :ippro,·ec !:J.hor;:nory document:Hion. 

7.1.1 DEFl\'ITIO\' OF LEGAL CIL\I\' OF CUSTODY 

A sample for this project is de1ined to b-! in someone·s custody if: 

1. It is in one·._ :1c1u:1I physil:al pos�.!sSil)n: 

2. It is in one's ,·iew. :1ftc:r being in one's physical possession: 

3. It is in one· s physical possessi()n and then locked or otherwise sealed so that 

tampering will be eYident: or 

4 .  It is kept in a secure area. restricted t o  authorized rersonnel only. 

7.1.2 LEGAL CUSTODY PHOCEI>l.Jl{E.S 

I. Fonn:il ch:iin of cu�tocly st:irt:- when the precle:.med sample containers are 

dispatched to the field. Thi:' sampk kit prep:iration personnel initiate custody 

of the sample cont:iiner� by completing the first lini.? under the "Relinquish By" 

of the chain-of-custody logsheet (Figure 7-5). Receipt of the sample 

.., 

contain::rs are acknowledged by the field personnel by signing and dating the 

first line under the "Received 8y" of the log.sheet. 

The form:il chain of custody is signed by the Laboratory Coordinator in the 

laboratory. At th.: tidd. tht.! Field Team Leader or his designate, is 

responsible: 10 ensure that the chain-of-custody form is maintained. 

3. Copies of the chain-of-custody form and/or tield sheets are maintained with 

project records. 

4. Errori. in =i!! ch:um.!ll!S ar::! rnrre:ted by dr:iwing on� line: though the error, 

then sig.nin;. and d::1ting. the correcrions. 

5. All dornmentatiun'IP�� arc �ig.necl/initialcd by apprnpri:ue p�rsonnel. 
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Due to evidentiary nature of the samples collected. possession must be traceable from the 

time the precleaned containers leave the laboratory to the field. Field chain of custody 

actually begins at the laboratory. Sa111rle kits. which refer to the coolers. sample 

containers, preservativt!s, and trip bl::mks. are requested from the kit preparation staff 

using the Sample Kit Request Form (Figure 7-1). This form is completed by the 

Laboratory Coordinator and accomp::mied by the field group logsheets, labels. and any 

other rele\'an! information. Shipping lab:!1s :ind.'or the ESE Shipping Request Form 

(87201.A) (Figure 7-2) are pro\'idecl in accord:rnce with current cnrpnr:ne pnlic:y on 

sample kit handling. 

The preser,·::ni\'eS are packed in fiherho:ird boxes filled with vermiculites (inert materials 

compatible with both acids and alkali\ l and labeled showing type of preservatives used. 

The sample containers. boxed prescr\'ati\'es. trip blanks. if needed. ch:iin-of-custody field 

logsheet. and :i copy of the sample fraction codes art! packed in coolers. sealed and 

shipped to the field by bonclecl carrier (i.e .. rPS or Federal Express). All kit request 

forms are signed and elated upon completion by kit preparation st:iff. The number of 

coolers shipped w the field is documenteci in the shipping receipts that are kept in a 

central file· located in the Gaines,·ilk. Florida. ESE Accounting. office. Coolers that are 

picked up by the field personnel are lng��cl 11ut from the sample kit prep:iration staff 

using the Kit Pick-up Log in Figure 7-3. An ESE cool:!r tracking report indicating the 

personnel who prepared the kits. cooler numher(s). prnjt!ct name and number. contents of 

each cooler, and the time and date the cooler was released is gi:!nerated. This report is 

attached to the kit request form, a copy is p:ided in the cooler along with the other 

documentation. and the orig in al fi lee! by the kit preparation staff for future reference. An 

example of the cooler tracking repnrt is shrnrn in Figuri:! 7-4. 
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Figure 7•1 

SAMPLE Kl1 PREP & SHIF'?ll�G REQUEST FQRr.1 

LCQAP1292 

Section No. 7 
Date OS!l]/2.} 
Page .]_ of .1i_ 

JRQ,,1 [JT • -------

PI\OJECT NAME ------------------------------

F1El0 C.ROVP(1f 1 $A.,.PlE •l•I -------------------------

kJU C�l.d by _________ - ---'''---'-' __ 

l,a"lll•"ecl lo_ ...... ,..,.,,.. _ F•••• b,· ________ os ---'-'--'-' -

TI\IP 8L.ANKS' NI Y. • OF VP ____ _ v ____ _ EO ____ _ o.,,., -----

"I\ESERVATIVESll'IEl.0 .SV"P\.IES & EO.JINENT TO IIE SHIP,.EO 

TYPE ANO f OF REQUIRED PRESERVATIVE BOTTLES (25ml PER BOTTLE) 

___:.M,i""' �o• S.O.I) _'Xl'f"r( Ac.._.,. (lo, Mj 

OT).CER SUPP-,IES _c;...., 

-�•T-_O,,-. 

FOR PICKUP SY _____________ or_ SHIP AS FOLLOWS: 

TO.-------------------------
Na-

S1,e,r1 Aoo'"' lor UPS. F-.c E.a (NO F .0.&otn) 

' ) . ..,,._ 

-- �· - . 

_ F..:1£ap,e1s _..._ .. ,,_..,. 

__ Oor 

SERVICE REQUIRED 

_Roo-,.,. 

--~ 

_14-y 

- T..,..;,,g 

_UPS: 

_ USPS: _ug,o __ FntClua 

_ ad 11-2 •r i. Ro.) 

_oew-. 

_ .... :tn,o--7 _ oe- ------------

'· 

2 

3 

• 

s. 

' 

7. 

• 

.. 

Wl,,01.{TN"'-UE 
PER PAc...,,.cc 

__ , __ 10 __, __ 

__ , __ 11 __ , __ 

__ , __ ,. __ , __ 

__ , __ ·� __ , __ 

__ , __ "· __ , __ 

__ , __ 15. __ , __ 

__ , __ "· __, __ 

__ , __ 17. __, __ 

__ , __ ,. __, __ 

' _,-u ---------- .., __ ,._ __ ._,_ .. ·--- -"'--'-'--'---

On-lEI\HOTES: 

SAMPLE KIT PREP & SHIPPING 

REQUEST FORM 
ENVIRONMENTAL SCIENCE 

& ENGINEERING, INC. 

SOURCE: ESE. 
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Figure 7-2 

ESE SHIPPING REQUEST 

DATE: _________ _ 

f:lC.)1.1 ________________ EXT. ___ _ 

PAOJECT/P9OPOSAL/CHAAGE NO.:. ____________ _ 

TO 
_____________________ _ 

( , ___________________ _ 
T-.,raw 

DEUVEFIY TIM£ ·P'-Wi:iE MU.Si READi OESTlNA TKJN BY: 

SA i u::iD.a. Y SEA11ce A:ou1RED D 

DECLARED Vf.J. :J[ : _____ _ 

Tmt 

□ FED� o:rA:ss 2-D.t.Y 

0 FEDE� D:PRESS N:XT On 

D CH. 

0 1SI CLASS w.n. 

0 UPSGROUN� 

0 UPS 2-0,A. Y 

□ UPS NEXi DAY CJ On<EA. ______ _ 

FORM 87201.A 

LCQAP1292 
Section No . .l_ 
Date �I l1!2J 
Page � of .1i_ 

ESE SHIPPING REQUEST FORM ENVIRONMENTAL SCIENCE 

& ENGINEERING, INC. 

SOURCE: ESE. 



Flgure 7-3 

Pro!ect Name 

KIT PICK-UP LOG 

�:!9£. 

KIT PICK-UP LOG 

ae 
--

LCQAPl292 

Section No . ..1_ 

D t Q5/17l91 

Page _5_ of _Jj_ 

Thi! log mu91 be filled out !l"�enever kits are not shipped by UPS or FED-X. 

Fteld �rou� I. of Coolers Rellngul�h�� By/Date R�c�lved By[Dat� 

ENVIRONMENTAL SCIENCE 
& ENGINEERING, INC. 



-=-
;, 

r:::::,_. 
� 

-

� 
ey-., 

CO.,P O,.PP 12� S: 

(S( SlllPL( TlllO: IHC•• C( MST Ck(O: OJT (l 19il) 
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,,,. cco. (P TO 1 "'' ccr.�c Hl 

LCQAP1292 
Section No. 7 
Date .Q.211]!� 
Page � of --22_ 

----·------------------------------------·--·-----------------. ---------------------------· ----.. --.... -......... - .. ---. - ... -.......... .. 
(11◄21 CXXU47I Jll2ClllC•l292·12W 16:ll SITT r, I ·  5: lC:X:SW!:tTS: T1US1t UCS: 
(U2'!1 to:l.055) Jll241l1C•l292·J2'W II:� SITT � I • I'! TllASH IACS: l:lMS: LO::S�(TS: 
-. ----------------------------...... -----.... ---------·------------------------------------...................... ----.... -.. -................ -.. ---.. .. 

(1)111 to:l.116� Jll2"62·••l29! 
(lllPI to:l.M" Jll2◄162--ae-:i:;,ae 
C 1 3  Ill CXXl.121} 1'24162 ·• • l:19! 
(IJIII c.a:tts,) Jll2◄et.l·lllee-:i:;,ae 
CIJ Ill CCXl.-.e"" Jll2◄162••ae-l2'111! 
c11111 ccn.11m Jll2◄162·••l29e 
(1)111 CO:,..ll!,6f Jll2◄162•••l29e 
(IJIU CXXl.� Jll2◄162•18ae-PBe 
(IJ1Be CCXl.11\5!" Jll2◄91.2·11!111i!· l;>l!II 
(IJIU CCO.:t6� Jll2◄9e2·1811e-l;>l!II 
(l)IU CCXl.'55' Jll24662·18811-PBII 
(lllll Ctll.M-:'2 Jll24'162·116111i!·l2'1le 
C ll 111 CCXl. � Jll2◄162•18ee- l29e 

ll:1' 2 90l(CS): S. I'll; I IOl((S): 6t Ill: 11118�( wu, 
16:27 2 90l((S); 511! 11.: I IOI([S); 6t 11.: IUU�( 11111': 
16:1' I 10l((S)5ell Ill.: 3 tons 6111.;IUHL( wu• 

[11421 Clll...W. 3'241-,,C·f?!J•l2'9e 
(tlW CXXl.tl� 1'2417'lC·lt'll·l2'111! 
(11421 CXXl.1156 Jll2◄17'lC·l2'91·329! 
c11,21 axu11, 3'2417'C·12t1•l2'111! 
£11◄21 CQl.16U 1l2417'lC·1211·3211e 
£11◄21 cxn.11u Jll2◄17'lC·l2'1·l2'9il 
[11◄21 c.a:tete, 1'241l"9C·1'21l·X'ee 
(11411 Ca:J..Mlt 1l24tl"9G·l2'91·:I.-.:! 
C 11421 to:l.t◄Sl 1l2◄fl"9C·12'91· 32W 
(11◄21 CXXl.�l'l' Jll2◄fl"9G·f?el·l2W 
Cll◄2I CXXl.167r Jll24'7'lC·l2'91· l.'lle 
(fl421 CCXl.llbr 1'241-,,C·l1'1• l;>lle 
Ct1◄21 to:l.16� Jll2◄el"9:•12'9l·l.'lle 
[11◄21 CXXl.W,e" :!'92◄17'C·l2'81·12'111! 
[11421 CCXl.167-C Jll2◄f7'C·l2'11·� 
[11421 c.a:tta◄, Jll2417'C·1211·J:29i) 
[11◄21 cxn.161!5 1'2417'C•1211·J2'N 
C II◄ 21 c.a:t M !t6 3' 24' 7'C ·12'9 I• l29e 
C 11◄2 I Clll.t◄lr' 1'2"l"9C·12'81· ll'9! 

16: )I! I eor([S): I L ITTR: 11.eBL[ lllllr: 
16:Je I IOX((S); I LITTR: MSL( IIIIA': 
16,. I 801((Sl: I LITTR; MBL( 1111": 
to:• I IOX((Sl: I LITTR; lt.e8L( IIIIA': 
16: JI! I 101 (CS); I U�C�: IU88L( 1111"; 
16:)ll I 8':>l([S): I LITTR: eues .. c llltl': 
If.JI! I 80l((S); I LlllR: IU98L( IIRl': 
16:JI I 80X(lS); I LIT(�; IUSS�[ II_&,; 
1�.)I I 80l([S): I Lll[R; IU8!�( WRAP: 
16:31 I 80X([S): I LITTR; llll8L[ �": 

16:48 SIT[ ID 14 : LCX:SM((TS; TUSM IACS: 
16:◄, SIT! I) IS : TRASM llCS; LCX:Sl(CTS: LO::S1tt[TS: 
16:51 SITT 16: TllAS• u:s; LO::MCTS:LII!'" 
16:SI SIT( ll 17 : TUS1t 9ACS; LCX:SHt[TS: 
16:S2 SIT[ r, 18: TlllSlt llCS: LCX:SW!:ETS: 
16:5.2 SIT[ � 1 9  TRASH IACS: LO::Sl([TS: 
16:53 SIT( � 2e : TUSM llCS; LO::Sl([TS; 
�:'lo< SIT[ ll 21 ; TRASM llCS; LO::Sl(CTS: 
16:'lo< SIT( IC 22; TRlSM 1,:s: LO::Slt£CTS: 
l�:5S SIT( � 13: TlllSII 9ACS; LCX:S�[TS; 
16:SS SIT( � 2c : TRlSw llCS; LO::Slt((TS: 
16 5!: SIT( IC 25 : TAlSM llCS: LCX:SM[[TS: 
1�.S7 SIT[ IQ 16: TlllSlt llCS: LO::Slt([TS; 
16: 57 SIT[ IC 27 : ,_,sw llCS: LCX:SH[(lS: 
16:!,E SIT( IC it ; TRASM llCS: LO::Slt([TS: 
16:!,,8 SIT( [) 2"1 TRASM 9ACS; LO::Slt((TS; 
16: s, SIT[ � Je : TUSM IACS: LO:Sl([TS: 
16:59 SIT[ [) 31 : TlllSM 8lCS: LCX:Sl<CTS: 
16: 59 S ITC � l2 : TUS1t IACS; LOCSHCCTS: 

..................... ······································••····•······•·····················
·•········· ......................... . 

Cn19, 
[11◄21 
U:Q'li 
Clllll 
Jttcl �121◄ • l2'9il 
JU4131'·1212· l2'111a 
J'!2◄162--•l2'111a 
1' 141�-421 1 • l218 

Figure 7-1 
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: 1'241.,,C-1211·� ATTN: URTT&N. lt!TII IIARO. IO..l>U .... I.ZS UIIIT.MI a,nu ,.-wu. (DIS()< NJ 

EXAMPLE OF COOLER TRACKING REPORT ENVIRONMENT AL SCIENCE 

& ENGINEERING, INC. 

SOUflC!.: DL 



Figure 7-5 

9u' 1zor1 �. ?i�, 
. H ,1 .. IJ .j,., I! t�J(. 

tnviron111ental Science , tnglnePrlng, Inc. 12-2)-92 ••• rttLO t.OGSttt:t:T •• • F1F:Lt1 GROUP: t.itAHru: 
PROJECT NUHBtR )924000V 0000 rROJECT NAHF:: COMrANY XXX L ... n coonn. roRTIA l'l!;IG.O.N 

£St t SITE�TA RAZ? "ACTIONS(CIRCLEI DATE TIMI: , ... fll(,r■ .,,1 

• I _, EC EC VP vr vr W610LC 

LCQAP1292 
Section No . .1_ 
Dare Qj!J.119] i 
Page .L of -12_ \? 

... 
,, 

;;; 
'1 

------------------------------------------------------
•2 NW-2 EC EC VP VP vr W6101.C 

•) NW-) EC EC VP vr VP W(, 1 OLC 
•4 HW-4 EC EC VP vr vr W610LC 
•5 HM-5 tc EC VP vr VP W61 OLC 

•6 HM-6 tc EC VP VP vr W6l01.C 
., HW-1 EC EC VP VP VP W610LC 

•8 HW-8 EC EC VP VP VP W6l0LC -------------------------------------
•9 HW-9 EC EC VP VP VP W610LC 

•10 tfW-10 EC EC VP VP VP W61 OLC 

NOTE 
=�r:�r� ��grgs

s
iiEtl��g_

N
��¥��"�r+E�;I��.1r�t�"t���

E
fi� ���n��I5�s r.�iA:5 g55r ANO NOTES 

-HAZARD CODES: l•1•11•1u C-coo•011" R-01,c11" T,touc v•H1 H,0110 •turf ••1•00: l Df.�TI FY 5{, EC IF I CS IF KNOWN 
-PLEASE RETURN COMPLETED LOGSltEt:TS WITlt S"MrU:S TO F:nvironmenl,il SciP.nce , f.ng1nePrlng, Inc. 

RELINOUISHto_e,:_(MAHt/ORGANIZATlON/OATt/TJME l ________ vIA: _______ �����--RY __ INAMF:/ORGANIZATION/DATE/TJMtl 

2 

) 

SAHPLtR: Shlpp@d on Ice? Je1/No1 I anticipate shipping (ti more �amples on / 
SAMPLE CUSTODIAN: Cu1tody Seals Used? Yes/No; If YPs, Seals Intact? Yes/No Interior Temp? _Deg C 

Preservatives Audited? Tes/No Any Problems? !_es/No: I( Yes, describP.: 

CHAIN-OF-CUSTorw FIELD LOGSHEET ENVIRONMENTAL SCIENCE 
& ENGINEERING, INC. 

90tMCt: ese. 
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7.1.3 DOCUMENTATION 

The records for laboratory sample custody include: 
1. Laboratory Forms: 

Sample Kit Request Form (Figure 7-1), 
ESE Shipping Request Form (Figure 7-2), 
Kit Pick-up Log (Figure 7-3), 
Exarnp!� c,f Cooler Tra�klng Rep:-! (Figu:-e 7-4), 
Sample u.bel (Figure 7-6), 
Standardizl!d Sample Preservation Codes (Figure 7-7), 
Sample Ch!st Custody Fonn (Figure 7-8), 
Cold Room Sample Arrival Logbook (Figure 7-9), 

Sample Check In/Out Log (Figure 7-10), 

VOA GC Sample Thru-Log (Figure 7-11), 
VOA GC/MS Sample Thru-Log (Figure 7-12), 

LCQAP1292 
Section No._]_ 
Date Q2/l]/,21 

Page ..8.... of .2i_ 

Radiochemistry Sample Storage and Custody Logsheet (Figure 7-13), 
Conductivity Meter Calibration Form (Section 9.0), and 

· pH Meter Calibration Form (Section 9.0). 
2. Sample Extraction Log (Organic Laboratory/Extraction Logsheet, Figure 7-

14). 

Errors in all documents are corrected by follo�ing the procedure in Section 7 .1.2. 

7 .2 LA BORA TORY CUSTODY 

Sample chests (packages/coolers) are transported to the laboratory. The deliverer will 
sign, date, and indicate the time of delivery, the number of packages, the Laboratory 
CoordinaJor or addressee, and any comments including visible or suspected physical 

condition of the packages into the Sample Chest Custody Logbook (Figure 7-8). The 
chests are then recorded as having been received by the laboratory in the Sample Chest 

Custody Logbook by the Sample Custodian. 

1 
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�JI n? '(l'.XJ\I 0::0: HW-10 
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I EXAHPLE* l 0-VP I 
SAH?LER DATE TIME 
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Figure 7-6 

SAMPLE LABEL ENVIRONMENTAL SCIENCE 
& ENGINEERING, INC. 

SOURCE: £SE. 
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AIR 

SUILS 

W.,_Tf.R 

F.SE KEY TO FRACTIO:"< CODES 5/92 

Cl.).)[ l'l<�SERVATl\'F 
,\A a•( 

AO E '-Cludc I.1th• 
A\' r:,,1wcL1(h1 
Fl �cc.p Upn;h1 

s� 
sv 

.'\L 
B 
C 

CL 

• "C 
• ·c 

�"Ctr, 
• • C: l'i.011. pH,11 
•·c 
•·c 

C"O�TAl'EW 
V.;u,ou, 
Sorbcn1 
Charco,J 
CHS.CUC 

"· YJ(I ml 
G. 60 ml 

G. 2•60 ml' 
P. I .A L •• 
P. 1-A L 
G. I .A L 

(Prcftnw r-,htrtJ .t F101cn a, <0-Dc1-C) 
• 'C (Tl G. IL 
◄'Cm G. 2.,.60 ml" 

A�AL YSIS TYl'f 
VJH(JU) 

Otg1n1c 
VolJIIICS 

\IJflOt,U 

All c1clud1n� VQ,.\, 
Vouu,lc, 

C&rt>lm•1<s.E PA5) I 
Cyan,ou 
Vanous lnorc1noc1 
O,lon>pl,ytl 

Cllloril\&lal Pcsucooa 
EDB,DBCP 

11\JLDl't: T"II.S 
,·.u,ou, 
I.! D.>�> 
1.: O.:i�·, 
\ l1"'1.,, 

;.::i-; 0Jy\ 

:.1.1 OJr, 

1.: 0Jp 

I• D.:i�, 
1-18 D1y1 
I D>r 

7 D•ys 
•• O.y1 

EC 

ED 
F 
Fl 
FM 
FP 
H 
Hl! 
1r: 

P. ◄L CoUo::uon pnor., F,cld Fihc:nn1 

LC 

NF 

NC 
NP 
0 
oc 
OD 
R 
� 
(u•·i 
V 
VP 
(",') 
X 
XI' 
z 

••cm G. 1 L 
Fomwd<hJ6': PIG. SOOml. 
◄'Cm G. 3160 ml.' 
Zn Auu\CJ'l>OH.pl-,,:i, r. l L 
• • C (T, <,;, IL 
•. C 13. 1 L 
•. C G, IL 
•' C (T'1.o:l l,[hl P. 250 n.!. 
•·cm G. IL 
HNO,. pH<2 P. IL 

HNO,. pH<2 P. IL 

◄ 'C G. IL 
•·c G. IL 
◄ • C: H,S0,. pH <2 G. IL 
◄ ' C: H,S0,. pH <2 G. 250 ml 
•·c G. IL 
HNO,. pH<2 P. I.A L 
◄ • C: H,so .. pll <2 P. IL 
•·cm G. IL 
•I' Cm G. ◄160 ml.. 
< • C: HC°L. pll<11"T) G. ◄160 ml' 
•·crn "· IL 
l. C (S) "· 2125<:fflL • 
• • C. 1-i,SO •. pH<2(S\ "· 21250mL' 
• • C: H,S0,. pH<:' G. IL 

GC/f!Or-zan,c , 0.ys 
"Quau· 21 o., .. 

CCJFP O<pn.ic I◄ 0.ys 
$ulfodc.l 7 Days 
� Hubs , 0.ys 
IMPA ◄0 0.YI 
H!'l.C�ic.s 7 O.ys 
Bao.crioior: 6H0<!."1 
GCMS-SVOC. 7 Days 
Mews (Tow) ISO uap 
Mc.rauy(TowJ 21 D1y1 
MC\lls (Ow,:,l•c.d) 180 O,p 
MCl'CII)' (Dusol vc.d) 2! D,ys 
N,lrCct.llwosc 7 O.ys 
GChW Or-zanic 7 0.ys 
Oil A Cm:uc. TRPH . 21 Days 
TOC (USA nv..MA) 21 Days 
Odor 2 Days 
Radionuc lidu 1&0 Day1 
NU1rien11. TOC 21 0.ys 
Pu! (Alluq,oai:.d) , O.ys 
VOCs.u.cl. An:rn.aua I• OJys 
VOCs.incl. Aror,.aua I• D•�� 
GC/FPO 0r,an,c.s 7 0.ys 
TOX(lJSATHAMA) 7 Diys 
TOX 7 O:,y1 

Tow Phenols 2! D•i·s 

OTI{EP.: OL None G. 10-IOOrnl Orcanic-0:1 I' DJJS 
TS 
B� 

.20.• c \'anou, Fnncn Twuc 
Non, Varaous Asbcslas. Bui). 

, .. , .. ,, l•llk\1 11,,,1,uu, .... ,: 

I IW 11,cltl \ 11 • \,I• ..,_,I,.. , ... ..._. .. _. ... ,, \.IJ,1 .. ,c-.. �l 1.fll�_..,-.: l'Wf'-c'tw 
.. ; �":-" . 

\,.; ... ,:.,, 1, .• , .. , 1\11\,1 Wnh l,·1\.-. 1.--.•-J at.ifthrt S,cf'I., 
• • I,·..: ••• ,,., . ._ ..,_,. •" -tt•tr.· ...., t..U.N l·f'A ,-,,TU""f', Ow ..... 1 ., 
••·u,-.ar, 

....... � ,,, - .. , .. - - --,.. 0.11! ,_ Gia, (C) 

.,=-.u --,...i, . ...-c .. u, i....,... cr,u-. ..... ,. . .....,. ,..,. ... ...,IQ&, a,,: 
.-..n.ct-=a'-u�L-,-1rl-.... 
-�tcr"l"C �� fU,l'CMl .................... .-..c (VP'"111'1 ... �) 
·SPPi"a.l tneAi P'PF"'!l'!P"'I ..._ ,...,.. " ...,.. .. .......a ., • ,-,.� ...... , 
Wllfil -...1CKac ,-,a.�_..luCIIJIICD'WffllS l)�lpllM,9'�cada.- ..... Wlf.dl 
....... .., ■ - 21 - fl• ,._;,,;ac; w J) - fl N.otl •pH> 12 
-F\li-�•c-y -- 1-,icH-w(")w...__, __ 
..........,,._d�4'.��•rcW-.c.&.. lc9111ftea1•W..,_N 
� ... .,,.rr.,.._.,,..,,...__.s. 

,Ship.,. N&,l"lld a • a-ca::a .,. u,ra,1 c..-..u • 11, ......... , ......, 

Vv,o,;s 
lsA 
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STANDARDIZED SAMPLE PRESERVATION CODES 
ENVIRONMENTAL SCIENCE 

& ENGINEER1NG, INC. 

SOURCE. ESE. 
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The sampks are che-=ked in by the Sample C:11stodian for proper preservation (e.g., pH, 

temperar11re). intc:grity (c:.g .. leaking. brokc:n bortles). and proper and complete sample 

documentation and ID. Sample chests or coolers th:lt are not within the 4 + 2 degrees 

Celsius ( ° C) requirement are reported immediately to the Labor::itory Coordinator to 

determine if resampling will be required. All samples contained in the shipment are 

compared to the logsheet(s) to ensure that all samples designated on the logsheet have 

been received. Any ch:rnges in st.:ition ID from the originally established station ID are 

noted. The Sample Custodian will note any spr:ci:il rt'111:11'k, cnncr.rning the> shipment. 

The S:m1pk C11swcli:rn re,·it'w� the: inkgrity l1f all sample fraction comainers, checks the 

accuracy ancl cl:1rity of :ill docu111ent:1til1n rt.:c.:ivecl. ancl scan� :ill the s:m1ples for 

radioactivity; k\'d. The: s�1mpl:.! Custodian auclit� :111 fr:ictiom rcqt1iring field preservation 

to ensure th:it they have been properly prc:ser\'ed. The Sample Custodian will preserve 

unpreserved fr act ions or add add it ion:il preser\'ati,·e. if neecled. on receipt. Deficiencies 

in sample preser\'ation. additional prcsc:n·:iti,·e aclclecl. and all other imdequacies are 

recorded on the logsheet and reported !l) the Laboratory Coordinator. 

All insufficiencies anclior cliscrepancie� are r.:cordecl on the log.sheet and immediately 

reported to the: appropriate: Lahnrarory Conrdinatnr. The Labor:uory Coordinator will 

inform the· Prciject Manager and field team. The Project Manager. upon consultation with 

the Project QA Coordinmcir. may dt:!cicle if rt:!s:impling is required. 

After all samples ancl documentation haw h.:en re\'iewed and appropriately annotated, the 

Sampk Custodian signs the logsheet and submits it to Information Services for 

processing. Any marb or not:!s made on th;' chain-of-custody document by the Sample 

Custodi:in should be: clearly clistinguishi::d from original li!.!ld not:itinm. 

Shipping receipts are stapled on chain-of-custlKiy log.sheets ancl stored in the project file. 

Sami:,J..:s are pfa(:::cl in arrrorri�t= s1or��= :l!'.::1s in th.:! lab,-ir:nory clep.!nding on storage 

requiremems. Th� D�panm.:nt Man:igc:rs or their d.:!signee are notified that the samples 

h:we arri\'t:!d thrnugh the ctistrihuti0n of arri,·al 1wti,t:�. The majority of the samples are· 
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stored in the m:iin cold room with th.: temperature m:1in1:1ined at 4 + 2 cc. The Sample 

Custodian •.i.:ill log the samples delivered into the c0lclro0m in the Cold Room Sample 

Arrival Logbook ( Figure 7-9). The colclronm is kept lockecl v.-hen not in use. The-water 

samples for met:ils analysis (fractions N ancl NF) are stored in a separate air-conditioned 

storage room l0cated near the met::ils sample preparation area. This room is also kept 

locked if not being used by the analyst. The samples in these storage areas are assigned 

to labeled shdvc:� liy fic:ld group. A sample: ll;..:ati,m list is posted at the door of ea:h 

In/Out Log is 111:1int;1inc:-d ( Figure: 7- I 01. 

The s:implcs for ,·ol:11ik organic� arc ckii,·cr�·cl directly tn th.! gas chromatography 

(GC)-Volatiles or gas chromatography/n1a�s spet·trometry (GC/MS) Depanment by the 

Sample Custodian and are swred in the d.:!panment ·s rcfrigerators designated for sample 

storage only. The samples delivered tn these: departments by the Sample Custodian are 

logged in the cleranment·s Sample Thru-Lng (Figures 7-11 :111cl 7-12). Sample fractions 

for volatiles ::ire swred sep::ir:11..: from st;111cl:1rcb or semi,·ol:1tile fr:ictions in order to 

minimize cross-c0m:i111inati0n. S:rn1pk:-- re111;1in in stnr:ige until it is unnecessary to retain 

them. at \\'hich time their clispositinn (in ac::nnl:rnce with Section 8.0) is nClted. 

The samples for r::icli0che111istry an::ilyse� are cleii,·erecl directly to the R::icliochemistry 

Departmem and l0gg.ed into the Sample Stl1rage and Custody Log.sheet (Figure 7-13). 

Samples checked out and checked in frnm this storage ro0m are also documented in the 

Sample Storage ::incl Custcidy L0gshec1. 

When it is necessary 10 u�c ant1thcr lahlH·;11ory for s:imple :111:ilysis. the Laboratory 

Coordina10r is resronsible for ::irr:ing.c:ment� with the: scrnnd lab0r:uory. The samples will 

only be subcontr:icted !Cl a NEESA. HAZ\\'RAP. FDER. state and federal government 

agency. m client-apprnvt:!cl laborawry (as arpropriate). Specific !\EESA/HAZ\VRAP 

apprn\'al is required prkir ro subrnmra,:ting. D.i-:u:11.:n::1:ion w tr:rnsfer to anmh�r 

laboratory mu:;t include: rnllectinn data and time. field ID. laboratory ID. date of s:imple 

prep:ll"Jt ion. :incl rc:qu-:�t:::cl ;111:dy\-::�. 
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The samples should be chilled prior to ancl during shipment. A logsheet indicating 

samples and fractions �•-�111 must accomp:111y the samples to the subcontractor. The 

subcontractor should sign and date the log.sheet upon rt!cc:ipt of the! samples. A copy o_f 

the signed logshc:c!t ,,·ill be returned tu ESE and pbcc:d in the: projc:ct file. 

7.3 LABORATORY l�FOR:\f..\TIO:\ �L\�,\GE.:'llE.�T S\'STCi\l (Lli\1S) 

sample collection. labor�1tnry :inaly::,c!�. and QC requirc:m�nts: :rnd calculates. checks. 

stores. and reports data in a Y:iric!ty of fnn11:1t::-. CLASSn1 resides on a Novell Arcnet 

(using Novell SFT. \'c!rsiJn 2.IIJ 1[3\1-l'C-cnmpatibk netwod; with 1.600 megahytes of 

storage and is connectc:d to more th:in 80 person:d compwers (PCs) throughout the 

Gainesville chemistry lahoratoric:s and oftices. CLASSn1 is managed by the Laboratory 

Information Services Dep:irtmem within the: Gaines,·ille l:iboratory. All data from 

analyses pe_rformc:d by the laboratory are man:1gc:d and storecl using CLASSrn . 

The database is stored. pro:essecl. :111d rt!trie\ eel using the: cl:11aha::,t! man:iger Advanced 

Revelation<D (copyright COS:\10S. lnc.J. The tik structure ancl indexing provided by 

Advanced Revd:uion<!: allm,· c!asy rt!trit:\·al. grouping. ancl format1ing of data. 

Incorporated into the system is the ability to comhine fielcl data. analytical results, and 

QC data and produce specially form:mecl projt!Ct-specitic report�. statistical analyses. 

plots, and electronic files. 

CLAS Sm manages the fl,m· of s:rn1ples and d:u:i through the laboratory. Prior to 

sampling.. the Laboratory Coorcli11a10r pn1,·idt!� inform:-uion on the number of samples, 

site IDs. parameters 10 be an:ilyzecl. nncl c!stirnatecl collec1ion cl:ites. This information is 

entered into CLASSn 1 and ust!cl to proclu�e sampk labt!ls ancl chain-of-custody logsheets 

(Figure 7-5). A unique ESE number is assi�ned to t!:-tch s:rn1pk. and labels with that 

samples are collected and placed in th_. :ippwpri:11c prclab.!kd com:iiners. Sampling 

inform:ition is rc:cordt:d on the fi..:lcl ln��h-'cl. S:impk:- accompani..:tl by the field logshe:!t 
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are sent to the labor:nory where they are checked and processed by the Sample Custodian. 

Samples are stored in the coldroom at 4 + 2 c c. The logsheet is submitted to the 

Laboratory lnform:nion Ser"ices Dep::1rtmen1. where the samples. along with the date of 

collection and site IC. are logged inl\1 CLASSn1
• Logsheets are placed in the project file 

and maintained by lnr'ormation Services. 

ESE uses a cun1bin.t1i.J11 uf EPA Storage and R..:tri-:,.tl (STORET) numbers and 

STORET-rnethL1cl c01r-bination h:1s ib ll\\'11 l:1hora1ory QC requirements specific to that 

analytical method stor.!cl in CLASS 11
1

. A list of all required p:1rarneters is logged into the 

computer with t!ach sampll!. Thi� li�t i� ide11ti1iecl 011 the ticlcl logsl1eet for each sample. 

The sampling information is entered intn the computer to :icti\'ate the parameter list for 

the samples collectt!cl :md received by the lab11ra10ry. A rt!port (Available Numbers) of 

samples a\'ailable for each an:ilysis inclicatt!S tht! number of days left before the holding 

time is excet!ckcl for t!:ich method for each s:unpk. This report is distributed daily to 

each analytical ckpartment. and the infPr111:11in11 also can be acct!ssed readily from 

CLASSn1 by the Laboratnry C0orcli11:1t\1r or any an:liyst in the.' laboratory. 

CLASSn1 uses a b:11ch method for :111:1lyzing. checking. QC. and calcul:iting final results 

of samples. Prior to :in:ilyzing a s:impk batch. the :111:1lyst will design:ite a specified 

group of samples in the computer :ind the sampk-p:irameter st:illls will be updated to "IL" 

("In Laboratory" J. The analytic:il b:itch is assigned a unique b:uch control number, which 

is stort!d \•Vith all final dat:i. to facilitate data rt.'.view, QC reporting. and retrieval of 

original docume111atio11. 

The production of each laboratory batch usually rt!quires several distinct activities. 

Instrument calibrations are entered first and includes several QC checks by CLASSrn. 

The: linc:ar (or yuadr�1iic nr logariih111ic1 rc:grt!S5inn cqu:iii0n and corr<.!lation codficknt ar..: 

calculated from the calihr:uion curve cl:lt:1. and the cnrrelation coefficient is tested to 

determine whether it b \,·ithin :111 :lCi.:eptahlc: r:ingt: �pc.'cific tl°• the an:ilysi�. Method hl::ink 
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and control spike information are then entered. and results are calculated and checked 

against control l imits for that method. Sample responses are entered into the batch, and 

final concentrations are calculated for each sample. Responses are checked to ensure that 

they are bracketed by the standard curve. The batch printollt includes a QC summary 

showing the automated QC checks. such as holding times. the presence of spikes, and 

acceptable spike recoveries. Any discrepancies are flagged by the computer for the 

analyst. 

The batch printout also documents th:u tht:: analyst has checked data entries and provided 

all required documentation for the analy�is. The batch printout is completed. signed. and 

dated by the analyst. and revie,\·ecl :111d signed by the Department tv1anager or a 

designated re\'it!wer. 

Analysts use the PC to reserve samples for analysis. calculate linal concentrations, and 

interactively check calibration curves and QC results. By allowing the analyst to enter 

data directly and check QC and sample results. the analyst is made aware of QC 

problems. When the analyst has entered the curve and QC and sample data. the batch 

printout (including checklists). \\'Orkshects. C()pies of notebook pages and any other 

pertinent docume111:1tion (e.g .. chrn111:\11)g.rams). are pl:iced in a file folder v.,ith the 

assigned b::itch number and submit1ed to Information Ser\'ices. Information Ser\'ices 

personnel process the batch in the comput..!r to vc:rify QC and to update the sample 

records and final calculated concentrations. 

Each employee is assigned an individual access code for entry into CLAss·1�1• Laboratory 

personnel and Laboratory Coordinators arc: nm pc:rmitted to update: sample records; this is 

done exclusi\'ely by Information Services. All personnel with an access code may 

retrieve information from the system. 

cannot be changed by the analyst. If a data change is nt!cessary. a Batch Update Request 

Form (Figure 7-15) must be completed. This form requires th-! reason for the change. 
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the approval of the Laboratory Department Ma nag er. and the approval of the Laboratory 

Coordinator. The form is then submitted to Information Services. where the original 

batch folder is retrieved. Information Services personnel make the change, the form is 

stapled to the new batch printout. and the updated batch is reviewed and approved by the 

Laboratory Department M:111:iger and Laboratory Coordinator. 

The b:it:::h fold;!:·s. with :ill suppor:i1�r:, d::i::u1�1.::n:a::01�. ar� filc:d :hronologi:::illy 

hy deranme11t in a secured I nform:11 inn s,,rvic-r>s �rnr:igi> ronrn: ti Ir>. c,:ihi net, wirh rrnjecr 

files are stored similarly. These may be signed out for re\'iew by the analysts . 

Laboratory Coordinators. or QA personnel. A program in CLASSn1 is used to track 

folders that have heen checked out. Batcl1 folder� ancl project files are kept a minimum of 

5 years. 

Laboratory personnel and Labt1r:11nry Cot)rclinaturs use the computer to monitor the flow 

of data through the system. Data are accessed ancl reported by sampling event. project, 

or any subset of samples and parameters. A log of electr0nic transfers is kept by 

Information Services. CLASsn1 enables the Laborawry Coordinator to: 

I. 

.., 

3. 

Produce a variety of summary repnm of an:-ilytical d:na: 

Calculate parameters from analytical data (e.g .. cationianion balance): 

Calculate statistics such a!> rn�:111. maximum. 1111111mum. and standard 

dt:,·iatinn: 

4. Calculate atmospheric concentr:11inns: 

5. Produce a data file to be read into the Statistical Analysis System (SAS) for 

in-depth statistical analysis: 

6. Summarize QC in various formats: and 

7. Produce a project-specific expon-clata tile. 

Data are stort:d in 1ht: CLASSn1 dat:ib:1sc: and can be exponecl electronically into Lotus 

.,.,,-1 DB-�sE 1-1, ... ,. �-1"'')\" ,..J;..,,,,_,...,,,,, ... ,., ..... , .. (''0 "' 0'" 1,.,, .... 1)--'I' r1_, .... 1. ... ,,1..,,I ;" CL·\SSTM fr-,r w •• - .·\ ·-··· ;\ .. 1.. •' ........... I -"f'••"-�' ... '' ' fl'''''"·' 1,,, It,,, \ "-"'-' I  ...,"'"''""'''I .... -... •• , I Vl 

electronic da1a transfer. \\'hen a cli.!nt requests an electronic clata transfrr. a 
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regularhardcopy da�3 report is usually se111 in addition to the electronic file. Copies of 

both electronic and hard copies are maintained in project files. 

Information Service:: h:is a staff of compurer progra111mers lO maintain and modify 

CLASSrn. Requesl'.; for new programs or changes are kept in both electronic and 

hard copy ft ks: the 11.'.\111es of the person making the request and the programmer are 

included. Every ch;mgc: made tu a prugram i:. dui.:t1mc:mc:cl c:lc:ctronically at the: c:nd or the: 

the change. A summ:iry of these ch:rnge� is maintained in CLASSn 1 listing the programs. 

changes. requestors. and programmers. All progra111 re,·isions are documented in a 

revisions file ancl c:in be re,·ie\\'c:cl :111y1 i me:. Compktecl requests are tested by the 

programmer srait ancl chen \'erifiecl by till.' rc::questor. 

The Laboracory QC Coordin:11l1r ,·alicla1<.:·� a pl)ninn of the daca quarterly by recalculations 

from the raw values and verification that the computl.'.r is performing calculations 

correctly. 

The QA Division routindy checks daca packag.�s including computer printouts to verify 

that CLA·ssrn d:na m:-11ch raw daca from the l:1hor:itory. 

The database is backed up daily except S:1turcl:1y using optical disl-:s or equivalent hig.h

densicy storage 111eclia. These disks arc: swred in the Information Sen·ices air-conditioned 

locked storage room located in a sep:1rate building. Archived electronic data are stored in 

special files accessible by Information SerYices personnel. Laboratory Coordinators can 

access the status of all daca (including archived samples in CLASSn1 J and may request 

that sample data be restored for more thorough re,·iew. 
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8.1 STANDARD PROCEDURES 

LCQAP1292 
Section No . .1_ 
Date 05 / l]/93 

Page _!_ of ..1..1 

Standard analytical procedures to be used for any project for chemical analysis of water 

and soil are referenced in Section 5.0. Laboratory Department Managers will ensure that 

only these standard analytical methods are employed by the staff. Standard analytical 

methods manuals are required for all dep::inments. and development of the documents are 

ultimately the responsibility of the department m:m:igers. The methods cited in these 

documents will be the m.:!thods lh)rmally used. Any ckvi:-ition from the st:rndard method 

must be documented in the a11:1lyst 11otebo0k :md ::ipproved by the department manager. 

For parameters not listed. nonstand:ird methods may be specified by the client or 

developed by the laboratory. Nonstandard methods must be v:1l idated as described in 

Section 8.3. 

8.2 NO�STA'.\OARO \IETIIODS V .. \UD.-\TIO, 

If other than standard ::inalytical methods becnme n.:cessary clue to a change in work 

scope. it is necessary to \'alidate the analytical method. The r.:sponsible department 

manager must establish thorough method validation so that the method selected measures 

the reported par:imeter with the necessary precision. :i-:curacy. :rnd detection limit and 

without severe interference by other constituents in the sample. �fajor modifications of 

standard methods such as extraction. preparation. and cleanup procedures and/or the 

::ipplication of a standard method to new analytes or matrict!s will require method 

valid::ition. Nonstandard methods will be submitted to and state or government agency 

(i.e. FDER. USACE. etc) ::ind client. if required. FDER for review and approval prior to 

use on samples for analyses. 

The following subsections constitute tht! minimum requirements for initial establishment 

of the accuracy. precision. and detectiL'll limit nf nonstand:ird methncls. 
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For each parameter of interest. seven rerlic:lte spike samples ,viii be prepared from 

laboratory blank water (for water methods) or an uncontaminated "standard" appropriate 

matrix (for soil or tissue methods) at one appropriate :malyte concentration. Spiked 

samples will be analyzed according to the method. An unspiked "standard" matrix blank 

or unspiked laboratory blank water will be analyzed. The spiking concentration should be 

selected such that the final extract or aliquot can be analyzed with less than tenfold 

dilution in the midrange of the c::i!ibr:iti:)n cun·:. 

The derc:ction lirnir of each para111.:1er ni' intere�t \\'ill he: cler.:rmined according to the 

protocols de�cribed in -W CFR P:1n 1.\6 .-\pp-:nclix 8. 

Accuracv rRecovervl--The minimum rc:quiremenrs for initial establishment of accuracy for 

nonstandard methods are as follows: 

I. Calculate the found concc:nrrarion for ea.::h spiked sample as follows: 

R = measured concenrrarinn = mc::asured rnncentr:uion in spiked sample 

minus the me:m,recl conc:nrration in unspiked (blank) sample. 

2. Calculate the perc:nr rern\'ery for each spiked s:1111ple as follows: 

_R P-s x 100•,, 

where: R = measured conce11tration tor each spiked sample. and 

S = target concentrarinn for each spiked sample. 

3. Cakul:11e the average per.:e111 rc:ct1,·ery and relati\'e standard deviation of the 

percent reco,·ery for the :-,pik1xl ")t:111d:1rd" s:1111ples as follows: 

p = 

where: S, = standard cle\'i:uion (1f P 

= (srwulard samples) 
average percent recovery 



J 

J 

s, = _l_ ! I: R 1 

i( n 
) 

11-lli=l I 

1 ( ll 

11 i � l 

where: n = number of recovery values. and 

RS, = rclati\'c standard cle\·iaticn 8f P. 

s, 
RS, = x 100% 

p 

LCQAP1292 
Section No._]_ 
Date 05/J]_/93 
Page ....l. of ..H 

R,) '] 

Precision--The minimum requireme11ts for initial cst;1blishment of precision for 
nonstandard methods arc as follows: 

1. Calculate the RPO bet\\'ccn c:;1ch pair t1f rcpli1::llc sample matrix spike 
samples. 

., 

RI -Rl 
RPD 1 = -----xl00 

(RI+ R1)/'2 
R, -R

3 
I 

RPD
1 

=-----x 100 
(R

1 
-R)/2 

I R -R 
RPD

3 
= l ·' IX 100 

(Rl 
+ R3)/2 

Calculate the a\·crag.:! RPO fnr the sample matrix �pikes . 

RPD, +RPD, +RPD
3 

RPD = 
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Detection Limit--The detection limit of the method is ,t! lowest s:1mple concentration that 
can be reliably recovered and mt!:1surt!d in the! sample matrix with a low background 
level. Statistically based procedures to ,.ktermint! :1hsolute method detection limits 
(MDLs) as described in 40 CFR Pan 136 Appendix B will be used. The reported 
detection limit for a method will be subject to the judgment of the analyst and the 
depanment manager and should take into account background levds. instrument baseline 
noise, spiking recoveries, and the lowest calibration standards analyzed. In general 
(except for those methods where the detection limit is derived from instrument 
considerations), the reported detection limit for a method is determined by the lowest 
stanc.Jarc.J concentration analyzed. t:1king imo consider:1tion the sample volume or weight of 
sample used and the final extr:1ct \'Olume (where applic:1ble). 

tv1ethod v:1lidation :1ncl 111;::1!1ocl detec:til111 limits cleterminatilrn re�ult� should be recorded 
and submitted to the Department \lanager and Prnjen Q.� Supervisor (if specified) or 
Laboratory QA/QC .v13n:1ger prior tn the initiation of analy�is. Before analysis begins, 
the department manager will assure th:1t the methncl meets the perform:111ce criteria 
required by the project. 

· Once the method is valid:1ted. these initi:il validation clat:1 <precision :1nd accuracy) are 
periodically revised. updated. :incl improved using the data acquired during the 
laboratory's routine analytical QC prngrarn. 

8.3 LABORATORY GLASSWARE 

Dirty glasswares are drained of snlwnts :111cl rin::;ecl "·ith up \\':lier. ii soils or other 
residues ar_e still remaining. before they are �uhmitted to the ESE washroom for cleaning. 
Glasswares from the Met:1ls and R;1dioche111istry Departments are always rinsed with tap 
water prior to submittal to the washroom. 

A completed Gl:1ssware Washing Request Form (Figure 8-1) must accompany each box of 
glasswares brought to the ESE washroom. All laburatory glasswares (i.e .. volumetric 
flasks. separatory tunnels. extraction tubes. beakers. gr:iduatecl cylindl!rs. and others) are 
cleaned according to the an:1lysis/parameter group listed in Table 8-1. These cleaning 
procedures are subject to change depending 011 the rcquirem.!nts of the projects. The 
,vashroom pt!rsonnel perform cleaning procedures I through 4 listed in the table, unless 
otherwise directed in writ:ng by the analyst \'ia the Glassware Washing Request Form. 
Cleaned glassware for organic analyses are placed in boxes lined with fresh aluminum 
foil. The form is then initialled. dated. and the type of cleaning procedures pt!rformed 
specified by the ,vashroom personnel. The remaining .:leaning prli.::edures are performed 
by the analyst. 
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GLASSWARE WASHING REQUEST FORM 

TO BE DONE 

D Normal Wash 1) Hot soapy tap water wash 
2) Tap water rinse 
3) DI rinse 

D Rinse with DI� 

lo Oth"!r ,=� ���:!!:=) 

I 
I 

I 
I 

I 
! 

SOLVENT RINSE 

Acetone 

D Other ___________ _ 

NEEDED BY: 
Da:t anc: T,rr.e 

SPECIAL IN�TRUCTIONS: ____ _ 

REQUESTED BY: _______ _ 

Figure 8-1 

GLASSWARE WASHING 
REQUEST FORM 

S"URCE: ES<i. 

Date 0S/l]/2} 
Page .2... of _H: 

THE FOLLOWING HAS BEEN COl,IPLETED 

D Normal Wash 

D Rinse with DI only! 

SOLVENT RINSE 

D Acetone 

D Othl?r ___________ _ 

COMPLETED BY ________ _ 

DATE ____________ _ 

ENVIRONMENTAL SCIENCE 
& ENGINEERING, INC. 
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Table 8-1. Glassware Ckanin;: Proi.:e<lures 

Analysis/Parameter 

Extractable Organics 
Puq;cable Oq;anii.:s ( Yol,ttilcs) 
HPLC Analyses 
EDB, DBCP. TH.MS 
Trac<! Metil!< 
Nutrients 
v; .. _._ .. ,. 

Rc:si<lucs 
Cyanide. 0i I an<l Grease. 

Phcc'IIOIS 
Petroleum Hy<lroi.:,,rhons 
COD. BOD 
Ra<liod1c111istry 

Nute: DBCP 
EDS = 
HCL = 

l .l-Dihr,,m,1-J-..:hl1Jr<1pr11p,rnc 
1.:2-Dihromocthane 
Hydrrn.:hlllrii.: ai.:id 

HNOJ = Nitrii.: a..:id 
HPLC = High Prc:,;sure L i,1uid Chrom;,111;:r;,pliy 
THMS = Trih:,lometh,,n.:s 

I. Rem1Jve all bhels usin;; spon;:e or ;1,·ct11nc:. 

LCQAP1292 
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Ci<'aning Prnto..:ol* 

1.2.J.-U.6 
l.:!.J.4.7,IJ 
l.:!.J,-U.10 
1.2.J.4.5.S. IJ 
1.2.:1.U:! 
l .:!.J .-1.1 I 
! .2.J. � 

I .2 . .l .-1.1-1 
1.2 . .1.-1 

1.2.3.4.5.9 
1.2 . .1.4 
1.2.J.-I 

., Wash with hot soapy w;tter (use: Liq11in11:-- '"'.IP 11111�·1 11,i11;: hrushc-s 111 s,·rah inside 11f ,:l.,ssw:,rcs. stop..:o..:ks, 
an<l other small pie..:cs if pllssihlc. 

J. Rinsc three ti111i:,s with hot 1.,p w;11<:r. 
4. Rins.: three times with dei1111ize<l w.itcr. 

5. Rinsc thorou;:hly wi1h pi:,sti..:idc gr,11.J., a,·ctllllc:. 

6. Rinse with pc:stii:i<lc ;;ra<le Mc:thylcnc: Chlo;idc. 
7. Rinse: with pc:sti..:idc ;:radc: mc:th,,1101. 
8. Rinse with pestii.:ide ;:raJc hex.me. 
9. Rinse with appropriate extrai.:tion s1Jh·ent prior h• use 

10. Rinse: with pesti..:i<le ;;radc: .1i.:c:to11itrilc: .ind pc:stii.:idc- ;:r.idc methanol prior tn use:. if ncc:dc:d. 
11. A.:i<l rinse with I: I HCL. usin;: only 11:c-t,,ls ;:r;11I" HCL. 
12. Ai.:i<l rinse: with Jilute H:S:03 :rn<l then "·ith di:,ionized waler prior to u.,c: . 
13. Bake at 80 ° ( for J--1 hllllrs."' 
14. Bake: at 1so•c ti,r J--1 hours."' 

Sour..:.:: ESE. 

I. 

·-� 
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Laboratory method moditications are done eitha to improve the method efficiency, apply a water 

method with the addition of appropriate s:-imple prep:-iration/digestion method to soils or add ney., 

compounds to an approved met11od. ESE h:is se,·eral method modifications involving the addition 

of new compounds to a specific EPA methocl(s) or applying a ,,·ater method with the addition of 

appropriate sample digestion/ex(raction method t0 soils. These compounds are listed in Table 8-2 

and their QA targets are found in Section 5.0. :\•lethod valiclatinn havt! been performed and the 

method validation packages wer.� subrnittecl to FDER for approv:,1. These mc:thocl validation 

studies were reft!renced in the a;1pendir.:es nf this LCQAP. Th.:: 111.::tht1d , aliclation packages 

include precision and :iccur:icy (:-ir:1. method cleter.:til111 limit srnclies. t:1)py of the method used, and 

raw data. Method valiclation ,vere performed l1n the following r.:nmp1H1ncls listing the method and 

matrix used: 
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Tahlc: 8-2. Laboratory Methml :--lo<liti.:ation Comp .. und, 

Compound/Parnmc:tc:r EPA i\lc!hod 

Cyanide: EPA 9010 
T utal Orpmil: Carbon EPA 9060 
Hexavalc:nt Chromium EPA .3060 .-71% 
Tutal Pc:t:-o!c::.:::: 

Hydrm:arhons (TRPH) EPA .,550. -! IS. I 
TO:� r: ,,_.; �;v:v 

Gross Alpha El'A 30:iO. ')310 
Grnss Beta EPA .rnso. lJ., 10 
R:idium 226 EPA JO.'iO. lJ.1 20 
R:1<lium 226. alpha eminc:rs EPA .105U. 9.115 
R:11..lium 228 EPA .H)5U. •J.,20 
Freon I IJ El'.-\ SO I 0 
MTBE El'.-\ S<J IIJ 
lsoJrin El'.-\ SOSO 
Kt'pone El'.-\ SUSIJ 
Mctola..:hlor El'.-\ StlSO 

Kc I thane (Di..:,,r'c>I) EPA suso 
A:a::hlor El'.-\ s 1-!0 
Metrihuzin EPA Sl-!O 
EPTC EP.-\ S 1-!0 
Baty late: EPASl-!0 
Pdnllatc: EP,-\Sl-!O 
Ycrnolatc: El'A SI-W 
Atrnzine E P.-\ S 1-+0 
Tahur'o, EPA S 1-!0 
H.cxazi none El'.-\ s 1-!0 
F:unphur EP.-\ S 1-.0 
0.0,0-Tricthyl EPA s 1-!0 
Phosphoruthi,,:11c 

Sulr'otc:pp EP.-\ �l-!IJ 
Thionazin EPA Si-!O 
�lc:thylcthyl kc:tonc (�I EK) EP.-\ S2-!0 

r-.1c:thylisohutyl ketone (:'vl!BK) EPA 1-2.JO 

Acrolc:in El'.-\ S2.JO 

Acryll)nitrilc: EPA S2-!0 

i\-lalrix 

Soil 

Soil 
Soil 

Soil 
Suii 

Soil 

Soil 

Soil 
Soil 

S,,il 

\V:,1cr 

\\':11,::r 

\\':,tcr ,\: Soil 

\V:,tc r ,\: S"i I 
\\':Ile- r ,\: s .. i I 

\\'aitcr ,\: S11il 

S11il 

Soil 

W:11c-r .\: Soil 

Water & S"il 

\\'.,tc-r ,\: Soi I 

Water,\: Soil 

W:,tc-r & Soil 

W.,1., r ,\: S, .. i I 

\\'.,1<-r ,\ Soil 

\V:,tcr ,\: Soi I 

\\·,,1c-r ,\: S11il 

\\',,t<::r & s .. il 

\V:,tc-r & S,,il 

W:,1cr ,1;. Soil 

W.,tcr & S11il 

W:,tc-r ,\: S11il 

\\'.,tcr ,\: S,,il 
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Table 8-2. Laboratory l\lcthml ;\l11<li(1c;nion Ct1111pt1l11Hls 
(Continued, P.ii:c: 2 of 2) 

C ompou n<l/Paramc:tcr 

Carbon <lisulr1<lc: 
Acctophc:nonc 
4-Aminobyphc11yl 

4-Chloroanilinc: 
2 .U•Di...:h ll,[tJfli1c llt ,i 

p-(Di mcthyla111ino)az, 1hc-11u11" 
7. I 2-Di mcthylhc:nz(.i);rnth r;i..:c-11c: 
Ethyl mc:thanc:sulrnnatc: -
o-Crc:sol 
p-Crcsul 
1-Napthylaminc 

2-Nitroanilinc: 
J-Nitrua11ilinc 
4-Nitroanili11c 
N-Nitroso-di-11-hutyl.1111inc: 

N-Ni troso111cth ylcth:, I.1111 inc: 
N-Ni trosopipc: ri<li11c: 
Pcntachlorohc:nzc:nc: 
Pc:ntach loro11itrobc:112cnc: 

Phc:nacc:tin 
2-Pi,olinc 
Pronami<lc: 

1.2.4,5-Tc:trachlorobc:nunc: 

2.3,4,6-T c:lrachlorophc:noi 
2 .4,5-T rich lorophc:ncil 
1.3.5-Trichlorobc:nzc:nc: 

EPA .\lctht1d 

EPA S2-l0 
EPA S270 
EPA S270 
EPA �270 

El'.-\ S27U 
EP.:\ S27U 
El'A S270 
EPA S270 
EP.--\ S270 
EPA 8270 

EPA S270 
EPA S270 
EP.--\ S270 
El'.-\ S27U 

El'A S270 
EI'.•\ S2:0 

EP.--\ S2';'Q 
EP.--\ S2i0 

El':\ Sli0 
EPA S270 
EPA S170 

EPA S270 

[P.--\ :c,O 

El'.-\ s:,o 

EPA S2i0 

Watc:r ,\: St1il 

W • .:c:r ,\: St1il 
\\.':,r,-r .� Snil 

\\'atc-r & St1il 
\\' .. -- ,. S::!! 
W.,kr ,\: S11il 
\\·atc:r ,\: S11il 

\\·,,IC'r & S11il 
W.i1cr ,\: S11il 
W.1,c-r .\: S11il 
Watc:r ,\: S11il 
\\-';itc:r ,x S11il 

W.1tc:r ,\: S11il 
\\·.,1c:r ,\: S11il 
\\',,tc:r ,\: S11il 

\\',,tc:r ,\: S11il 
\\·.,1,:r ,\: S,,il 
\\·.,1c:r ,\: S11d 
W.1tc:r ,\: St1il 
\\·;,tcr ,\: S11il 
W.1tc:r ,\: S11il 

\\'atc:r ,'i st1il 

W.uc:r .\: S11il 

\\
.
atc-r ,\: S,,il 

\\";it.:r ,\: Soil 
\\ ;itc:r .\: St1il 
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The procedures for storing reagems in the l:.lboi•atory are presemecl in (Section 6.0). All reagents 

are marked with date received :ind dare opened. 

8.6 LABORATORY WASTE DISPOSAL 

It is important that all waste materials generated in the lahorarory be disposed of promptly and 

prorerly. The following subsecti0ns describe! rhe prncedures fnr h:rndling lahorawry wastes. 

8.6.1 LIQL:1 D WASTES 

1. In general. no chemical w:1stes may be! disposed of in the sinks. 

2. Only certain dilute acid wastes r.::111 be disposed of in the! sinks. 

3. Disposal of Standards and Solurions--As sr:rndarcls ;:rnd solutions are made, the 

solvent. constituents. datl.!. and initials must be put on the container. This 

information must be on the container before it is offered for disposal. Standards 

comaining � ;imcn1111 t)f nrganic soh·ents must nor be poured down the sink. 

Aqueous standards of organic �1r inorganic (metals. etc.) cnmpnunds must either be 

disposed of in the appropri:lle waste drum. or picked up by the waste technician. 

4. Disposal of Solvent \Vastes--AII waste solvents should be disposed of in the red 

waste-solvent containers located throughout the different clep;irrments in the 

laboratory. Solvents should be segregated according to the designated chemical 

types and pl:-iced only in the appi·npriate \\':-\Ste-solvent comainer. The waste 

contain�rs will be emptied 1rn a regular basis. If the cnntainers become full before 

then. the hazardous m:uerials t�.:linician should be c:1lkcl sn the containers can be 

t!mptied. 
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Solvents will be segregated as follows: 

Freon 
Was re 

Freon-112 

Chlorinated 
Solvents 

Methylene 
chloride 

Carbl,n 

tetr:11:h In ride 
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Flammable 
Sl,h·enrs 

HPLC 
Solvents-

Hexane 

Acetone 

Pe 111:rne 

Etlwl 

ether 

bopro
panol 

Benzene 

Toluene 

Pe1rokum 

etl1er 

Methanol 

Acetonitrile 

Water 

T etrahydro

furan 

Cy..:k1hex:111e lsopropanol 

*!\ore: lsopropanol may be dispu�c::d 1)t in eithc: r the thrnmable or HPLC 
comainer. 

Specially rnarkecl waste cans :ire available in the water 4uality laboratory for waste 

Freon-I 12. Freon �hould never be di�pl1secl ni "·ith lither chlorinated solvents. 

Glass j�1gs v.:ill not be accepted for �L,lvent ,,·asre. Solvents must be segregated as 

shown and put imo the reel "·asre comainers. The hazardous waste technician 

should be cal led if the sL1h·en1 .::ins sh Pu Id ti 11 du ring the cl:1y. and they wi II be 

emptied as soon as possible. 

5. Disposal oi Extractecl Water S:1mpks--Watc:r s:1111pks ,\·hi..:h have been solvent 

extracted slh>uld be clispl1sed in the extracted ,\·:n.:>r ,\-:bte dispL,sal drum located in 

each department. 

8.6.2 SOLID WASTES 
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Soil samples which h;:ive be<:!n extr:ictecl with a solvent should be disposed of in the 

red solid waste c;:ins in th<! labor:uory. These cnnrainers h;n-e a closed lid to 

prevent solvent fumes from <:!ntering the labor:itory air. Full containers will be 

collected by the h:iz:irdous w:ist<:! t<:!chnici:in on a regular b:isis. The contents of this 

container will be allowed to :iir dry and disposed of in the trash by the hazardous 

waste technician. 

Dispos:il of Old or Com::imin:it=c Ch=mic:i!s--Comm=rci:il chemic:ils th:it :ire out of 

d;:ite or cont:imin:ited should be kft in th<:!ir l)ri1;.inal containers. The label should 

be s<:!curecl anti the d:ire ancl i 11 it i:tl� slwu Id be 111:1rkecf l)n thl! container. The 

hazardous materi:il� technici:in �hl,ulcl then be c:1lled to pick up the 111:iterial. 

Disros:il l1f I-milliliter (ml) ancl 5-rnL Auto�:1111ple Vials Cnnt:iining Extr:icts-

These are to be collected in the vi:il cnllection containers in e:ich l:1boratory. The 

containers will b<:! emptied on a regul:ir b:isis by the hazardous w:iste technician. If 

the cont:iiner should become lull. call the technician tn have it emptied. 

5. Disposal of Aclclition:il Haz:1rtlous �-I:ueri:1I--The Cl'ntcnts will he clearly m:irked on 

th<! comainer or 0n :111 :iccu111pa11yi11g analysis r..:pMt. Again. cle:irly date and 

initi:il the comainer. Contact the h:1zarclllll:- m:Hc:rials tedlllil·ian for pickup and 

d ispos:il. 

6. Dispbsal of Linmarked Containers. or Unknnwns--Thes<:! are brought to the attention 

of the department m;111ager. L1nknmvns should nut be :illowecl tn accumulate or be 

mispl:iced. Unknowns cannot he t:iken for dispos:il until they are identified. 

8.6.3 SA:'\IPLE \\"ASTES 

The following procedures are employed in the dispnsal of ex-:ess samples that have completed all 

necessary testing: 

I. Sampl.!s stor:::cl in the colcf1\)1llll will be handled ;is fl,lln\\'s: 

a. S:imples will be disposed of six ,,·�eks after the sampling elate unl.!ss a longer 

storage time is :iuthorizcd by the L:iboratory Cnorclin:nor. 

b. Prior to dispos:i.!. :i s:1mpk tlmm·-•.)l!! r�pnn '-'·i!! [,..: g•.:!:•:!·:it,:c! by th� coldroom 

tcchn ician and taken tu th..: L.1l111r:lll)IY Cl11)rd in:ltl)r P1\1_i-;!Ct \ 1:inager for 

cl i�p,1:sal :iurhnri 7:lt i,111 , in ,::1;h pr, ,_jl·1.-r. 
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c. The L::ibor:itory Coordi11:11or must use the guidelines for s::imple disposal to 

determine if the s:imple is h::1z:1rdnus. 

d. Nonhaz::irdous soil samples will be dispnsecl uf by bulking them into a drum 

for offsite disrosal. All i:iht'ls on rnnrainers mu�t he rc1110\'ed prior to 

dispos:1I. 

e. 

f. 

Nonhazardous water s::imples will be disposed by the coldroom technician in 

the following m::mner: 

1) \V:11er s:imples will be hulk eel intn the nonhazardous ,vater waste tanks 

fM uf(\ite diS["ll)�:tl. 

]) Empty s::imple cont:iincrs shuulcl b� di�pnsecl of by bre::iking them in the 

dumpster or recycle Ctll)tainers. .-\ppropri:11e 11erson:il protective 

equipment (s::ifety glassl.!S. glnves. etc.J must be worn ""·hen bre::iking 

t'mpty s:imrle containers. .�II 1:,ht'ls mu;;r be re-moved prior to disposal. 

If s:-imples are deemed hazardous. the Labnr:itory Coordinator will generate an 

:in:-ilysis rerorr for the inwil\'l.!d s:irnpks. The L1hor::1tory Coordin:itor's 

signature 011 this repnn \\·ill be the :iu1hnriz:1tinn for disrosal of these samples. 

The specitic compnuncls fnr "·hi-:h the sample is deemed haz:irdous should be 

m:irkecl. Any :1clcti1ion:1I inf11rmatil)n (i.e .. k11t)wn Ct)ntamin:ition which was 

not rested for) should :1lso be marked lrn th-: analysis rerort. 

g. The colclroom tt'chnician \\'ill turn th.: sa11111les :incl the analysis reports over to 

the hazardous waste 1echn1ci:m. 

h. The hazardous w:iste technici:111 will stnre the samples with their report in the 

hazardous w:iste stor:,ge building until the next hazardous waste pickup. 

1. During the storage time. the hazardous waste technician will combine all 

comp:itible samples to :n:hieve the smallest n,·erall ,·olume. 

Samples not stored in the colclrnnm will be handled as fl1llnws: 

a. The same criteria for disrnsal i11tl) the ,,·:1s1e treatment system or dumpster 

apply to all s:imples. 

b. The re�punsibk Depan111�111 :--.1:111:i_\!.�r will gi,·e a li�t uf samrles to be disposed 

to the :111prnrri:11e L:1hl1ra1un· (\)lJ1"tli11:t1l1r. 
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c. The Laboratory Coordinator uses the guidelines for sample disposal and his 

knowledge of the samrle to determine ii the sample should be classified as 

hazardous. 

d. The Lahoratory Coorclinatnr will generate analysis repo11s for those samples, 

deemed to he h:izardous. The L:ibor:uory Coordinator will mark the specific 

compounds for which the sample is hnardous on the report. The Laboratory 

Coordinator's signature ·will :1u1horize displ1sal. The I .:1hnr:1tNy Coordinator 

will givt: the throw-our list :ind :rn:ilysis repnrts b:1ck tn the Department 

.\tanager. 

e. For those s:1111ples ckerncd h:12:1rdlJus. the Department .\·t:111:1ger will turn the 

samples and a �ignecl an:lly�is repMt 1wer tn the t.:nlclrnom technician for 

d iSjll)S:11. 

_j 
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9.0 CALIBRATION PROCEDURES AND FREQCENCY 

Calibration procedures establish the relationship between a calibration standard(s) and the 

measurement of that sta;1dard by an instrument or analytical procedure. At a minimum, 

calibration is required: (I) when an analytical method is first set up, (2) prior to the 

analysis of any lot or batch of samples. (3) when the instrument detector has been subject 

to major maintenance. or (4) when the instrument fails the c::1libration QC checks. 

All analytical instrumi:!nt:- arc! calibratc!d with each use!. A Sc!ries of st=ind:1rd solutions is 

prepared from stock stanjards. These standards are either purchased from various 

vendors in premixed solutions or prepared directly from the stock compound. The 

preparation of all standard solutions is documented in a standard prep:.ir:1tion logbook. All 

stock standards are dated ,,·hen received. opened. and prepared ( l:iboratory). These 

st:mdards are stored in designated areas and checked for expiration dates. Speci lie 

calibration requirements for major classes of analytical procedures are described in the 

following sections. 

9.1 STA�DARD RECEIPT AND TRACEARILTTY 

Before any standard is purchased from a supplier. traceability and safety must be 

considered. This includes a consideration of the standards purity. The purity of the 

analyte of interest must be known at least to the accuracy requirements for its 

measurement. The manufacturer ensures this through certification and traceability 

statements. All laboratory standards must be traceable to a 01ST (or EPA equivalent) 

source. Other chemicals must have a purity specification mentioned on their labels. The 

safety requirements are checked with the material safety data shet!ts (MSDS) \vhich are 

supplied by the manufacturer. 

Upon receipt, the standard is cross referenced to its purchase order to confirm that what 

was received is what was ordered. The chemical is hand ddivt!red (special carrying case 

if required) w the department manager or analyst. The stand:1rd receirt date and initials 
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are noted on each standard. All standards are stored in designated areas for each 

department (Table 8-2). 

9.2 STANDARD SOURCES AND PREPARATION 

All standards used in the laboratory rnust be traceable to a reference source to meet the 

accuracy requirements as outlined in Section 5.0. The concentrations of the working 

solutions will depend on the calibration range of each analyte of interest. A standard is a 

solution of an analyte of interest with verifiable accuracy which is used to evaluate that 

constituent in a sample. 

All new standard preparations are rt!corded in the appropriate standard preparation 

logbooks. The information recorded are the standard prt!part!d. the source and 

concentration of the standard, the st.:indard lot number. date prepart!d, and initials of the 

preparer. 

The prutocols for standard sourct!s and preparation are in Table 9-1. All standards should 

not t!xceed the storage (use) life for both the stock and working solutions. Each working 

solution and stock solution should be labeled with date prt!part!d. initials, concentration 

used, and expiration date. 

St!condary dilutions made from stock standards are also rt!cordt!d in the standard 

preparation logbook. The lot number of the stock standard used and the notebook number 

and/or page number will also be indicated in the logbook for traceability. Table 9-1 lists 

the frequency of standard preparation and storage of standards by instrument group. 

9.3 LABORATORY JNSTRL'1\tENTS 

Calibration criteria will be required for analytical operations. All the laboratory 

instrumentation is listed in Table 9-2. Each of these instruments \.viii be calibrated in a 

manner consistent with EPA calibration protocols and/or ESE SOPs. Calibration will be 

docu111entt!cl in a paramett!r notebook or the analyst"s notebook. 

i 
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T.il..,I\! 9-1. S1:.11Ji1rJ Sour ... ·.::.: and f>r..:parati,>n 

S11111JarJ Sc.111n:..: 

l11�tn1111..:111 Gr,1up S11ur.:e(s) 11,,w R..:�.:iv..:11 Stora;;..: 

ICAP V:1rious I .000 l'I"" s11l11. RT 

GFAA 

C\' ,\A 

l'I.:\,\ 

.�ul11:1n;1ly1..:r Vilriuus N.:al :,ml/,u· RT 

1N<>,. PtJ1 . o-Plh•:,, .. S,,ln1i1111 

CN-, Tt-N. "II, -I· NII,. 
l>li..:11011 

IR Vari,111s Nc;il ("ill RT 

\'i�ihl..: Vari,n1s N..:at RT 

Sp.:"·11,,ph,,1t,11h:h:r 

U\'•\'IS 1"111·\S. Cl( .... 

'.', . Sili,a) 

Tt IC An:ih ,er tTt IC'. Tlt"i lla:�l.:r N.:al ltT 

l ·, JIJ 1:..::1�111r� ""-'l<r N\.':11 RT 

1•11 "ki.:r lla-'l<r \':iri,111:- U11ff.:r RT 

S,,lu1i,111s 

Sp.:..:ili.: lull �kh:r 11>-'l<r Neal RT 

(Flu,,,·i,kJ 

.'\111p.:rin111.:lrk Ti1ratur l3;axh:r Neal RT 

iA,i,li1,·J 

Turhim.:t..:r U3.'il..:r Fonuazin RT 
Sulution 

Cnmhh.:li••i1y llri1.lg� ll•xler Neal l<T 

(Sp.:.:ili.: C'tuhlu..:t:in..:.:) 

9'H 3ZB(L I 267 

Pr..:par�11i,111 from Sour�..: 

l11t..:r1111::di:1h: aml/or 

\V,1rki1111 Stu..:k 
r 

l•rim:1r� 

\\'rnl..i11;; 

l111..:rn1.:di:11..: 

Wo,lin;: 

(".,111hi1h:J prim;,r� 
l11t.:n1h:di:,1.; 

\\'01 L.i11� 

liH.;1111<.:di;1h: 

\\'111lin� 

l11h:r111..-:,li;11.: 

lnh:n111:dia1.: 

l'riu,ar� 

l111.:n1h:,li:11.: 

lnt.:rm.:Jiah: 

\Vo1lin� 

rrim:1ry 

Wurkini; 

Lah S1od 

Stong� 

RT 

RT 

RT 

RT 

RT 

RT 

RT 
RT 
RT 

R..: frigi:rah.1r 

RT 

J{,:frig.:ral,u-

llT 

RT 

Rdrigeralor 

Not sloreJ 

R<fricoralor 

I,, -
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Pr..:p Fr..:yu-:n..:v 

> 5ppm "lonlhly 
<5ppm Daily 

"l11111hl)' 

Sc111iann11itll)" (CN-) 
l>aily (nil olhers) 

Ditily 
l>itily 

(Jt1J11crlr 
"l,1111hly 
"l11111hly 

S..:minnnually anJ 

"l11111hly 

Daily 

"l,,111hly 

S..:111i:1nn11:1lly 

"1 .. 111hl) 

S.:111iJ111111:1lly 

"lunthly 

Daily 

"lonlhly 

Daily 
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l11�ttllllh.!ll1 f;n,1111 

GC (111111-VO,'.I 

GC tVII:\) 

LC 

C.iL'II\IS (\'11,.\1 

l�a,li,,.,:lit.:mi�,r� 

1(\111111.:1:..:1 

S1a11donl 

511Uf\."1.!(s) 

Various 

V.1riuus 

(1'hi11ly Alilri.:h) 

Variuus 

(l\lainli· S11ppk,,.l 

N, •I<: l!T I<," •111 t<11111.:i·;1t11r.:. 

IR "' 11110:or.:J. 

N,;11 

l\lix,·,1 S11l11. 

(Early Gas,.:s) 

N.:al 

Suur\."..: 

Slurag\! 

Fn.:..:z..:r 

Ft\:..:, . ..:r 

Fr..:"·1..:.r 

fr\! .. ·1..:r 

RT k:111 li11,,I 

-

9'i· I 328f.l .. � 268 

l'ri111ary 

1111..:rm..:diat.: 

P\ li�..:tl Pri111:1ry 

\Vo1l..in� 

Pri111:i1) 

l111..:n11.:diat..: 

\\\11 k111t 

Lab Stock 

S1nrai;c 

Fr..:l!z..:r or 

Rcfrii:cralnr 

R<frigarot,,r 

Fr..:..:1 . ..:r 

Fr..:..:1 . ..:r 

Fr..:..:zt.:r 

Fr..:i:1...:r 

r-,..:..:1 . .:r 

Fr..:..:,.i:..r 

RT 
U11li11..:,I li111 

nu111i1t1r.:ll 

LCQAPl292 

Section No . ....2..._ 

Date 08/ .UY2J 
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Pn:p Fr..:,11h:n.:v 

Annually 

Ann11olly or 

S.:ntio11n11ollr 

S,ntio111111ally 

llintunthly 

Bim1111thly 

W�.:kly 

A111uially 

St.:mi;11Hu1;1lly 
W,.:�I)' 

A1t11ually/S..:mi:11111u:1lly 

S.:mia111111ally 

> .'U';; d\o'.'-°1'\o'.;I�\! 
in a .. :1i, ity 
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Table 9-2. List or' Laboratory lnstrum.:nts 

Analysis Typ.: · Numbe1 

Gas Chromatoi;raphy/ 
Mass Sp.:c.:trometry: 
Semi volatiles 

Vulatil�s 

2 

2 

2 

Instrument 

HP 5988 GC!MSIDS capillary direc.:t with HP-7671 
AutMampl...r' 1

' ::ind HP 5987 GC/MS/DS c>1pillary dir.:ct with HP-7671 
autos>1mpkr'1'; both instruments share 0110:: HP RTE-6/VM HP 1000 
CC!!lj''."'.!!�� !':y..:!�!� �<,r d:tt"4 acqui..:irinn :uHI rc-1l11ction :111cl h:1v� on� HP 

;q59 J0-Hv!B hard dri�·e aml 11nc HP 7914 IJ2i\lB h;1rd drive: for a !Illa! 
stura�e c.:,11rnt:ity of 463:\-tB. 
HP 5970B GC/i\·IS,DS c;ipillary dire,t with HP 7673 Autosa111pla; both 
instrunicms share an HP RTE-A. HP 1000 c.:ompukr .,ysto::111 for <.bt,1 
ac.:quisition and ro::duc.:tion: and have t\\'o HP-7959 304;\1B han.l drives for 
a total data storage: capac.:ity of 608MB. 
Finnic:an t:--COS50 GC/MS/DS c,1pillary direct with HP '7673 
Autosampl.:r am! HP 5890 i;as c.:hrc11natoi;raph: uses a D,,ta Geno::ral DG-
10 computer with 701\-18 hard drive: and has an IBM-PC/AT for so::c.:ond 
to::rminal. 

HP 5995 GC/MS/DS' 11 11.<inf p;1ckcJ c.:11!11111n with jct separator intert:10.:e 
and HP 5987 GC/MS/DS' 1

' usin;: pad.:ed c11lumn with jct scparator 
interface: attached to a Tck111,1r 2000 liquid sampler (LCS) and Tekmar 
2016 sixteen position autosampler (.'\LS): h11th instruments share: one HP 

RTE-6/VM. HP 1000 computer system for data ao.:411isiti11n am.I reduction 

with HP7920 50MB and HP 7914 IJ2�1B hard drivcs for a total tl>1ta 
stora;:e capacity of 3 l4r-.1B. 

HP 5970B GC/1v!SIDS with lllei;ahore colullln (DB-624. JOM x 0.53 mm 
ID with j<!l separator intafao.:e: attached to Tek111;1r 2000 LSC anti 

Td;mar 2016 �ixteen position ALS: uses a HP RTE-A. HP 1000 
comput�r system for tlata ac.:tJuisition and rcduo.:tion with two HP 7959 
304 l'vlD hart! drives for ,t total tl,tta st,,ro1;:e cap:11.:ity ot 60S;\IB. 
HP 5989 En;:in<! GC/MS/DS with capillary direct 111e;:ahore column. DB-
624. 75M x 0.5) mm ID: attad1.:d to T ekmar 2000 LSC anti T <!kmar 
2016 �ixtccn position ALS: uses a HP -425T Apollo workstation, HP-UX 

UNIX ..:olllputer syst.:m for J;,ta .1..:quisition anti reduc.:tion utilizini; th.: 
Target 2 anti th.: Envisions software tl<!vdopetl hy TH RU-PUT for HP; 
the 
t:omput� system has to HP-6000 660;\IB hard Jri\·es for a total tlata 

storagc capac.:ity of J .JGB. 
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Table: 9-2. List of Laboratory lnstrumc:nts (Continuc:u, Pa:=c: 2 of 5) 

Analysis Type: Numba 

G,,s ChromattJ,:raphy 10 

lnstruir.c:nt 

Finnigan INCOS500 XUE GC/�IS/0S with 111.:gaburc: column. DB-624, 
75M x 0.53 mm ID with jc:t separator interface: an<l Varian 3400 gas 
chromatograph; :ittai:he<l to Tckmar 2000 LCS a111.l Tc:kmar 2016 si�teen 
positio1: ALS; us�s D:ita Gc:i.:r;-il E�!ipsc: :-.·1\l.'1000 i.:omputer with 

179MB h.ud drive and a Compa4 Dcsk-Pro 3S6/20E for sc:..:ond taminal. 

HP 5S90 GC c·o11ri;:ured r'nr a11t11111;1ti..: s;in1plin;: ;111J c:quippc:tl with tlual 

Elei:tron Capture Odc:i.:tors. Thrc:c nr' th<' GCs are attad1e<l to a HP .3350 

L,horatory Data System (LDS) and 7 to a PE Nc:lsc,n Data Acquisition 

Syst.:m. 

HP 5S90 GC ,:c,11ri !!urcd fc,r ,111l0n1a,i..: san1plinl,'. ;ind t:l(llippc:tl with tlu:,l 

Nitrogc:n-PhtJsphorus D.:1c..:t1Jr. The: GC is att.1..:hc:tl to a PE Ndson Data 

Ai:quisition Sys1c111. 

HP 5890 GC <.:011tigureJ ti,r automati<.: .�ampling and e4uippc:tl with Flame 

Ionization am! Flame Photom.:tri<.: Dctc:<.:tc,rs. The: GC is attached to a PE 
Ndson Data A..:411isition Systc:m. 

HP 5890 GC ..:,rnri ;:ur<'tl for aut11111atii: s.1111plinf and c:quippc:d with 

Plwtoionization. Elc..:tron C,pturc:, ;ind Flame: lo11iz:tti1111 Dc:te..:tcirs. The 

GC is atta<.:hc:tl to a PE Ndson dat;1 ,),..:4uisition System. 

HP 5880 GC ..:ontigure<l for a11tom:1ti..: s.tmplillf anti c:411ippc:tl with tlual 

Elc:o.:tron Capture Dc:te..:tnrs. 

HP 5730 GC ro11ri;: i1red fc,r ;rntom;,til· ,:implinf ;,1HI equipped with 

Elc:c:tron Capture: Ddc:,tors. The: GC., Mc :tttao.:hc<l to a PE Nc:lson tlata 

Ai:4uisition System. 

Shim:idzu GC-14A i.:onrif11r.-J r'llr :111to111ati..: s;1111plin!! ;iml cquippc:J \cith 

tlual Nitrofc:n-Plwsphoru.� anti Fl.,mc: l,rniz;1tion Dcte..:tor. The GCs ilre 

att.1..:hc:tl to a PE i',.clson D:.ta A.:q11isiti11n System. 

Varian 3400 GCs ..:ontii,:ureJ ti1r a11t11111aiti.: samplini,:. One: GC is 

c:quippetl with just a flamc:-PhtJtomc:tri..: Dct.:..:tor and the: otha GC with 

dual Flam�-PhNom<"lril: anti Flam.- l1111iz;1ti1111 Detc�ttlr�. 
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Tt1hlc 9-2. List or Laborntory Instruments (Continuc:J. Pai;c: 3 ur 5) 

Analysis Type: Numhc:r 

4 

HPLC 

Instrument 

Tra..:or 540 GCs c:qu ipped with s.:ric:s 111lJ1111tcJ Pho1oionizatio11 and 
Eb:trolytic Conductivity Dck..:tors. Two of the: GCs arc: attachcJ to a 
Tckrnt1r Purge and Trnp LCS 2000 sample .:om:c:ntrator ,111d 16 position 
T .:kmar ALS 2016 autnmatil· <:11iq,l<'r. ..l. nd twn nr" the other GCs arc 

att;1ched to a Tracor Pur;;e 11ml Tr;tp LCS-2 s;unple .:,,ncc:11trator and 10 
f'''·"�:i,1ti T �ki:ia: .\LS �,�::o::���::,.: :::�:�:i�!-..::-. T!�-: GC:: :•.;-: ��!!�f:.'-'he'd tn :� PE 
;--.;c1so11 D;1t;1 Acquisition System. 

Schi111;,dzu SCL-6A1SIL-6A (Con:rollerlln_ic:..:torJ Gradic:nt HPLC System 
with LC-6.'\ pumps (2). ABI/Kr;t:ns 520 PCRS (post-column rea.:tor), ;rnd 
Bc:.:kman 11 OB p111nps(2): e\111ipped with SPD-551 UV Ddc:.:tor and RF-
551 Fluorescence Dete.:wr: and ;1tl;1..:hed to a PE Ndson Data Acquisition 

System. 
ShimaJzu SCL-68/SIL-6B (Controlleri{nje.:ltlr) ls11cr.1ti..: HPLC System 
with Bc:ckman I !OB pump; e\1uippc:d with ABI/Kr;1t11s 757 UV Detector; 

anJ att;,chcd to a PE Ndson Da1.1 A,-,juisitinn System. 
Shim;1Jzu SCL-68/SIL-6B cConrrollc:r!lnic:c111r) Gradic:11t HPLC System 

with LC-6A pumps (2): i::quipped with Kr;,tos 757 UV Detector. 
ShimaJzu SCL-6A/SIL-6A {Cr111trol1.:r:Inicc:ior) boaatic HPLC Syskm 
v.:ith LC-6A pump; c:quippc:d with SPD-6A V UV.'Visihlc: Dc:1cc1r>r; 1111d 
atlachcd tu a PE ;-.;elson Data A..:quisi1i11n Sys1cm. 
Shimadzu SCL-68/SIL-68 (Contr11llertlnie..:111r) Gr;1dicnt HPLC System 

with LC-6A pumps (2): e\1uipped with SPD-6A LIV Detector; and 
attached 10 a PE Ndson Oat;, Al·quisition Syste111. 

Hewlc:lt P;,ck,1nl 1090 with ternary i:radient solwnt lklivc:ry, equipped 

with Diode: Array Dc1ei.:wr (D.-\Dl ;,nd :: U\':'Visihlc: ,·hannel outputs. 
Shima<lzu SCL-6AiSIL-6 . .\ (Controlleril11ject11r) Cir;1dic:n1 HPLC System 
with LC-6A pumps {2): <'l!Uippcd with SPD-6A \' Ll\'/Visihlc: Det.:..:tor, 

RF-535 Fluoresceni.:.: Dt'tcctor and H;1;1kc DI cnnt;tnt temperature 
cir.:ul;,tini; hatch: ,;nd attached Ill ., PE ;'\d�••ll Data A,·quisition Systcm. 

--------------·--- -
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Table: 9-2. List of Laboratory Instrumc:nts (Continu�d. Pai;.: 4 ot 5) 

Analy�is Typ¢ Numbtr 

Mtt,tls 

., 

2 

lnstrumc:nt 

Shimadzu SCL-IOA/SIL-IOA (Controlltrllnjc:c.:tor) Gradic:nt HPLC systtm 
with LC-IOA pumps (2); c:4uippc:d with SPD-1 OA UY Dc:ttc.:tor; and 
attach¢d to a PE Ndson Data Ac.:quisition System. 

Jarrtl-Ash I 100 Induc.:tivtly Clluplc:d Plasma Emission Si111ult,111eous 

Pc:rkin-Elmer P 11 and P-rn lndudivdy C11uplc:d Pl.is1n;, Emission 
Sc:4utntial Spec.:trophotometa System. 

Pakin-Elmer Mo<lc:I 5100 Atomic.: Ahs.,pti,111 Spc:c.:tn1phot,11ntter System 
equipptd with Flame and Gr;,phitc Furnac.:e �v11ldcl HGA 600 with 
Zeeman Bnck:!ound Correi.:tion. 
Perkin-Elmer 5 I 00 A comic.: Ahsorption Spec.:trophotomctcr System 
c4uipped with Graphite Furn.ic.:e ,\!odc:I HGA 600 ;rnd Zc:c111,u1 
Bad,�round Corrcc.:tion. 
Perkin-Elmer JOJO Atomic.: Ahsoption Spc:c.:trllph11to111cter System 
e4uipped with Graphitc Furnac.:e and Z.:cman B ... c.:k;'.rouml Corre..:tion. 
Ptrkin-Elmer 1--.·!odcb �!HS :::o .111d SOB Cold V.ipor �v!.:rc.:ury Analyzcr. 
Buc.:k Sc.:ientitic.: -400 ColJ V.,por �lcrc.:ury An,dyur. 
Ptrkin-Elmcr Model J 100 Atomic.: Ahsoptillll Spcc.:tr11phot,1111c:tcr equipped 
with Flame. Hydride Gtnc:rator. and c.:old Vapor ;1ttad11ncnt :111J D: 

ba..:k�rnunJ correc.:tion. 
P¢rkin-Elmcr FIAS-200 aut11111atii.: tl11w in_ic:,·tion �lcrniry/Hydri<lt 
System with anwl�:1m:1tio11 :1ttac.:hme11t. 
Perkin-Elmer Model 4100 ZL Atomic.: Ahsopti1111 Spcc.:tr11phot11111dtr 

c:4uippe<l with Gr,,phitc: Furn.t,·c: .iml Zc:c:111a11 h ... ..:k�round c.:urrec.:tion. 
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Table: 9-2. List of Laboratory Instruments (Continud, Page 5 of 5) 

Analysis Type: 

lnorganics 

Radio..:ht'mistry 

Number 

4 
5 
3 

2 

3 

3 

2 

2 

Instrument 

Dorhman DC-190 TOC Analyzc:r. 
Dion�x 40001 (:!) an<l 20001 ('.!) Ion Chromatographs with autosiimplcr. 
Tt'c·hnicnn II (4) ;.ml TRACCS 800 (I) Auto.rnalyzc:r. 

HACH I 6500 COD Re;«:tor.�. 
C0r:!!�1:= !2� !�) !'l-f 'r'�r.>r� 
Orion 801 and 701 Spt'..:ilic l1111 �lt'!t'rs with 6-p1Jsitio11 clc:..:trodc: switi:h. 
Perkin Ellller 1420 Sca11ni11� Infrared Spe..:trophlltllilldcr. 

Pc:rkin-Ellller 552 UY-Yisihle Spcctrophotomett'r. 
Baush & Lnmh Spt'.:tronic 20 Visihk Spc:ctrophlllllt'tt'f. 
Walla,t'-Tiernan A111paio1t1t'trii: Titrator. 

Ha.:!1 2 I OOA Turhi<li111et<'r 
Hach Ratio Turbidimc:tc:r 
l'\lt'tlc:r HS0 l I). /vlt'tler AE 160 (51. .111d ;'\[,:tlcr PC2000 12) A11,1lyti..:al 
B,1lanc.:cs 

Ohaus Analyti.:al Bal,111..:t' 
Sartorius Analyti,al 8:1lancc: 

EG&G Buthol<l LB770-2 10 Channel Si!llultant'llUS Low Bad�rou11<l Gas 
Flow Pr.,portional Counter with PC lntcrr',1..:t'-2. 
EG&G Ortt'c Multichannel Analysis !MCA) Systt'lll link<'<l with <lilt' 20% 
High Purity Germanuim Mll<lt'I G E;\·[20 I SO Dt'tt',tllr, on.: 35 ¼ Hi�h 
Purity Ga!llanium Model GE!\.·! 351 SS Odt'..:tor. <'ifht EG&G Ortt'c 

Oi:tde PC l'\fo<ld 1000 Det,e..:t1Jrs Alpha Spc..:tros..:11py Sys!t'lll, and a 
Bicron \-lode! P-14-\V Sodiulll llldidc Ot'tc:..:l<lr. 
Bc:d;man LS I 80 I Liquid Si:intill;1tinn Dett'..:tor. 

12 Ludlum l\llldd 312 Alpha S.:intillati1111 Dctr..:tnrs with 1\·lodd 1000 

Sc:,las. 
R.J. Harvs::y OX-600 Biological Oxidizc:r System. 

The: other HPLC c:quipm<'llts we: h:wc: that can he: ,11ta..:hc:d to any or' the live: HPLC 
systt'ms. if nt'dc:d arc:: RF-5J5 Fluorc:s<.:<'n<.:c Dctc..:tor: Raytest R,un1J11a 5-LS 
Ra<lio<.:11�mistry Dc:tc:ctor: 8.:d:man l JOA pump: Gilson FC-S0K fra<.:tion collt'<.:tor: 

Shimadzu FCV-2AH column switi:hing valve; Wat.:rs WISP 712 autos;11nplc:r; Altt'X 
2 IO manual inj�i:tor: ;rnd Wes..:an Comlu..:tivity Ddc..:tor. 

Sp<:..:iri..: ..:.ilihrati,m rt',JUirem�nts r'or 11;,1_ior ..:l.1ssc:s of analyti,;,l pr11.:t'd11rc:s ;,r.: d.:snihc:d in Sc:,tions 9.3. l 

!hru�.,:h �1 .. 1. !2. Ir' !h� ,·,1!ibrati•m r-:'q•.1ir<"llll'llts or' rhc: ':'<'c·it":c:d ;1:1;dy!i,·;tl 111,:thod ;,re: 111nrc: ,trill�o:"llt than 

the: pru..:c:<lurc:s dc:�1:ribc:<l in this LCQAP. th<' mc:thml pr11,·C'd:1rcs will he r;,iJ11wc:d. 
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GAS CHROl\·IATOGRAPH/HIGH PRESSURE LIQUID 

CHROMATOGRAPH (GC-NONVOLATILES/IIPLC) 

CALIBRATION 

Standard Curve Calibration--Initial calibration standard solutions will be prepared by 

sequential dilution of a single stock standard solution to cover the analytical working 

range of the method. These may be either composite standards of more than one analyte 

or single-analyte solutions. The concentrations will be adjt:st.::d to take into account the 

instrumental and method detection limit. A minimum nf three initial ctlihrati()n standard 

concl!ntrations or the number of standards spl!citied by the method co,·ering the working 

range and a blank will be prepared and analyzed. Thi! initi::il calibr:11ion st::indards and the 

blank will be analyzed in every analytical run. At least one calibration standard at the 

middle or high range of the curve will be analyzed every :w samples and repeated at the 

end of the run. A QC check standard is analyzed every time new calibration standards 

are prepared and analyzed to verify acceptability of the new calibration standards. 

The initial calibration curve will be produced by plotting the standard response for each 

standard versus the concentration of each standard from the initial calibration run. The 

concentrations of the standards may be expressed in units of mass injected or in terms of 

the concer1tration of the standard solution, if the injection volume is constant for standards 

and samples. QC evaluation criteria for initial calibration. recalibrati()n. and continuing 

calibr:itions are as follows: 

I. The initial calibration curve and the subsequent recalibr:11ions possess a 

minimum of three points and a blank or possess the number of calibration 

standards speci tied by the method, 

2. The correlation coefficient of the curve is 0.995 or gre:ner. 

3. Continuing calibration standards are within 15 percent of the same initial 

calibration standard for GC (25 percent for NP cletector) ancl within 10 percent 

of the s:1m:! ini!iJ! c:1!ibration st:indard for HPLC:. 
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4. The QC check standard must be with in the acceptance range provided by the 

vendor or within 25 percent of the stand::ird's true if a standard from a 

different source or lot number is used. and 

5. The calibration curve brackets the response for all samples. 

Corrective actions taken if these calibration QC critt!ria are not met are listed in 

s�ction 13.0. 

The concentration (or amount) of the injected sample will be obtained by entering the 

response for the sample into the initial calibration curve equation and determining the 

sample concentration after all appropriate extract and sample dilution f:ictors have bet!n 

applic!d. 

For Los Alamos project. calibration requirements for organochlorint! pt!sticides and PCBs 

specified in CLP SOW 12/90 will be followed. 

9.3.2 GAS CHR01'1ATOGRAPH (GC-\'OLATILES) CALIRRATIO� 

Standard Curve Calibr:ition--Calibration stand:ird solutions will be prep:1red :is needed by 

sequential dilution of a single stock standard solution (prepared every 2 months) to cover 

the analytical working range of the method. These may be either composite standards of 

more than one! analyte or �ingle-analyte solutions. The concentrations will be :1djusted to 

take into account the instrumental and method detection limit. A minimum of three 

calibration standard concentrations. or the number of standards specified by the method 

covering the working range and a blank. will be prep:ir<:!d and analyzed. The calibration 

standards and th<:! blank will be analyzed in every analytical run. At least one calibration 

standard at the middle to high range of the curve will be analyzed every 20 samples and 

repeated at the end of the run to ensure constant instrument response. A QC check 

standard is analyzed every time new calibration standards are prepared to \'erify 

acc-�prahility nf the new calibration st:indards. Calibratil,n is as clescribecl in Section 

Y.3.1. 



� 
c:J 
0::, 
''4 
!"',,.� 
_, 

-i:6 
Q"-,,. 

LCQAP1292 
Section No._:l... 
Date 08/il/93 
P:ige ...ll of 25 

9.3.3 GAS CHROMATOGRAPH/i\IASS SPECTRO:\IETER (GC/;\IS) TU:'\ING 

AND CALIBRATION 

GC/MS Tunino--Daily instrument tuning \viii b:! practiced to ensure the instrument is 

calibrated and in proper working condition. The GC/MS will be tuned daily with 

decafluorotriphenylphosphine (DFTPP) for semivolatiles analysis and bromotluorobenzene 

(BFB) for volatiles analysis. The mass intensity specifications for BFB :ind DFTPP are 

contained in Table 9-3. For Los Alamos project, the CLP SOW 12/90 mass 

specifications for BFB and DFTPP will be followed. ESE performs m:iss calibration in 

conjunction with the daily instrument tuning. 

GC/:'--lS Calibration--Relative response factors for the individual compounds will be 

determined as follows: 

A = integrated area taken from the extracted ion 

current profile!. 

Q = quantity of m:nerial. 

C = compound. and 

IS - internal standard. 

Initial calibration. using a minimum of five kvels of the compound. will be used to 

determine the instrument linearity. The average response factor (RF J will be calculated 

for each compound. The response factors for the System Performance Check Compounds 

(SPCC) must be 20.30 (0.25 for bromoform) for EPA 8240 and 20.05 for EPA 8270. 

The percent relative standard deviation (% RSD) will be calculated for each calibration 

ch:!ck comp1..'und {CCC). The percent RSD of the CCCs in th� initi:il calibration must be 

< 30 perc.:cnt i < 35 percent for EPA :-.·lethod 625 oniy J. 
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T able 9-3. Mass Intensity Specifications for DFTPP and BFB 

Key Ions 

For DFTPP* 

51 
6� 
70 

127 
197 
198 

199 
275 
365 
441 
4-+2 
443 

For BFB'" 

50 
75 
95 

96 
173 
174 
175 
176 

177 

Ion Abundance Criterion 

30 to 60 percent of mass 198 
L=s� !h:u� 2 r:-=r::=!�! r.)f 01:lSS 69 
Less than 2 percent of mass 69 
-+0 to 60 pcrcem of m:m 198 
Less than 1 percent of mass 198 
Base peak. 100-percent relative 

abundance 
5 to 9 percent of m:iss 198 
IO to 30 percent of mass 198 
Greater than 1 percent of m:tss 198 
Present but less th:tn m:tss 4-+3 
Greater than 40 percent of mass 198 
17 to 23 percent of 111:iss 442 

15 to 40 percent of mass 9 5 
30 to 60 percent of mass 95 
B:tse peak. 1 GO-percent rebti ve 

:tbunclance 
5 to 9 percent of mass 95 
Less than 2 percent of mass 174 
Greater th:tn 50 percent of mass 95 
5 to 9 percent of mass 174 
Gre:tter than 95 percent but less than 

lO 1 percent of m:iss 17 4 
5 to 9 percent of m:iss 176 

*Reference: Test Methods for Evaluating Solid \Va�te. EPA-S\V-846. 3rd Edition. 
November 1986. 

Source: ESE . 
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A I-point calibration using a midlevel standard from the initial c:ilibration will be used 

daily for all subsequent analysis. The RFs of the SPCC for EPA 8240 and 8270 in this 

continuing calibration stand_ard must meet the minimum response factors specified for the 

initial calibration previously mentioned. The RFs of the calibration check compounds in 

this daily calibration standard should be ::;;25 percent (_::;,_20 percent for EPA Method 625 

only and_::;,_ 30 percent for EPA Method 8270) difference from the average RFs in the 

initial calibration. All other analytes should have a rercent difference of :,Q percent. 

Corrective actions taken if the QC criteria for calibrations :ire not met :-ire listed in 

Se:tion lJ. 0. 

The minimum required internal standards (IS) :-ire chlorobenzene-d5. l .2-dichloroethane

d4. and I ,4-dichlorobenzene-d4. for volatiles and l ,4-dichlorobenzene-d4. napthalene-d8, 

acenapthene-d 10, phenanthrene-d IO,· chrysene-d 12. :rnd peykne-d l :2 for semi volatiles. A 

retention time and response check will be performed on every internal standard for 

samples that will be analyzed. The retention time (RT) of the IS in the sample! must be 

_::;,_ + 30 seconds from the previous daily calibration. The response area of the IS in the 

sample should not be > factor of 2 (-50% to + 100%0 from the previous calibration. 

9.3.4 GE�"ERAL INORGANIC AND ORGANIC PARA;\IETERS CALIBRATION 

Sr:rndard Curve Calibration--This section applies to those inorganic :-ind organic analyses 

procedures [ion chromatography. colorimetric. spectrophotometric. potentiometric, 

infrared (IR) and ultraviolet (UY) absorption. turbidimetricl that use :1 st:1ndard curve for 

calibr:1tion [except total organic carbon (TOC) and chemical oxygen cle111:1nd (COD)]. 

Working standard solutions \l.'ill be prepared by sequenti:11 dilution of a single-stock 

standard to bracket the analytical working range of the method. Working standard 

solutions may be either composite standards of more than one analyte or singlc-analyte 

solutions. The standard concentrations will be adjusted to take into account the 

instrument and method. upper and lower limits of linearity. and the instrumental detection 

limit. A minimum of three standard concentrations. or the number of standards specified 

by the method. covering the working range and a blank will he prerared :rnd :rnalyzed. 

The working standards :rnd the bl:rnk will be an:1lyzed :n the beginning nf every :malytical 

run. :1nd at le:1st one midk\'cl stand:ird. \\'hich is the continuing c:ilihrarinn ,·eritication 

1 
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(CCV) standard. will be reanalyzed at minimum intervals of every 20 samples and at the 

end of the run to check for constant instrument response . 

The preparation of calibration standards is verified by the analysis of the ICY solution. 

The initial calibration verification (ICY) is an independent standard prepared from 

different stock solutions than those used to prepare the calibration standards. Typically, 

an EPA or NIST reference is used as the !CV and is prepared according to the supplier's 

instructions . 

The working curve will be produced by plotting the standard response for each standard 

versus the concentration of each standard from the initial calibration run. QC evaluation 

criteria for working curves are as follows: 

4. 

I. 

The working curve possesses a minimum of three points, or the number of standards 

specified by the method. and a blank: 

2.The correlation coefficient of the line is 0.995 or gre:1ter: 

3. 

The response for the CCV analyzed at minimum intervals of every 20 samples (every 10 

samples for- cyanide for Los Alamos project) during the run and at the end of the run is 

within 20 percent of true value ( 15 percent of true value ior cyanich! for Los Alamos 

project): 

The ICY is within 10 percent of the elemem·s true value: and 

5. 

The calibration curve brackets the response for all s:1mples. 

Corrective action procedures taken if these QC evaluation criteri:1 are not met are 

provided in Section 13.0. The sample concentration will be obtained by entering tht! 

response for the sample into the working curve equation :-ind cletermining the samrle 

concentration after all appropriate extract and sample dilution factors h:m! b-:en applied. 

--------- -
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Atomic Absorption Spectroscopv (AAS) Standard Curve Calitiration--Working standard 

solutions will be prepared to include the analytical working range of the method; these 

solutions may be either composite standards of more than one metal or single-metal 

solutions. The standard concentrations will be adjustc::d to take into account the 

instrument and method, upper and lower limits of linc::arity, and the instrumental detection 

limit. A mir.imum of three stand:ird con:::entr:itions. or ,he numb-::r of st:rndards spc:::ified 

hy the methnd. cnvering the wnrldng r:lng-:> ;ind :i hl;1nl.; will ht:>. rrerarc>d and nn;ily7t:'d 

The working standards and the blank will be analyzed at the beginning of every analytical 

run. and at least one midlevel standard will be analyzed at minimum imervals of e\'ery 20 

samples (every 10 samples for cyanide for Los Alamos project) during the run and at the 

end oi the run to check for constant instrumem response. 

The calibration is verified by the analysis of the ICV Sl)lution. The ICY is an 

independent standard prepared from different stock solutions than those used to prepare 

the calibration standards. Typically an EPA or NIST reli!rence is used as the ICY and is 

prepared according to the supplier's instructions. For Los Alamos project. the ICY for 

cynanide analysis should be distilled with the batch of samples analyud. 

The working curve will be produced by plotting the standard response for e:-ich standard 

versus the concentration of each standard from the initial calibration run. QC evaluation 

criteria for working curves are as follows: 

l. The working curve possesses a minimum of three points. or the number of 

standards specified by the method. and a blank: 

') 

3. 

The correlation coefficient of the line is 0. 995 or greater: 

The response for the mid level standard analyzed at minimum imervals of every 20 

samples (every 10 samples for Los Alamos projict) during the run and at the end 

of the run is within 20 percent of true value (IO percent of true value for GFAA 

for Los �\I�:11cs project): 

4. The ICY is within 10 percent CO percent for C:YAA for Los Al:-imos project) of 

the element·s true v:lluc: and 

5. Thi! calibration curv!! brackets the respons� for all �arnpks. 

l 

l 

J 
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Refer to Section 13. 0 for the corrective action procedures taken if these QC evaluation 

criteria for calibration are not met. 

The concentration of the sample is obtained by entering the response for the sample into 

the working curve equation and determining the sample concentration after all appropriate 

digestate and sample dilution factors have been applied. 

Inductive Iv Courled A1 !!On Plasma (ICAP) Single Point Calihrarion--This procedure uses 

a single standard conce:mation for each element to obtain an instrument response 

(emission counts) and i·; analyzed in every analytical run. A second single point, 

!:!mission counts obtained when :ispirating a bl:rnk solution (undigested. acidific!d DI 

'Nater). is used in conjunction with the standard to calibrate the instrumc!nt in 

concentration units. 

The calibration is verified by the analysis of an ICY solution. which is an indc!pendent 

standard prepared from different stock solutions than those used to prc!pare the calibration 

standards. The elemental concentr:nions of the calibration veritic:nion solmion must be 

within the calibration range of the instrument and at concentrations otha than those used 

for instrument calibration. 

A multi-element interference check solution (!CS) and a method blank (acidified DI water 

that is carried through the digestion process) are analyzed each clay prior to analyzing the 

samples. For Los Alamos project. the !CS will be analyzed at the beginning and end of 

each analysis run or a minimum of twice per 8 hour working shift. \\'hichever is more 

frequent. The JCS is used to verify the correction of spectroscopic interference caused by 

emissions adjacent to analyte emission lines. 

The CCV solution is analyzed at minimum intervals of evay 20 sampks (IO samplc!s for 

Los Alamos project) during the run and at the t!nd of the! run to document constant 

instrument response. This solution contains one-half the ..:nncentr:-ition of each element 

present in the calibration st:mdards. This solution may be rrerarecl by dilution of an 

---------------- -- -
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aliquot of the calibration standard or prepared as a separate solution in a manner 

analogous to the calibration standard preparation procedure. 

QC evaluation criteria for the instrument calibration standard are as follows: 

I. 

') 

3. 

4. 

A calibration standard and a calibration blank are used. 

All the values for the ICY are within 10 percent of each elemei1t's true 

value. 

Values for the ICS are 20 percent of each element's true value. 

The measured concentrations of the elements in the CCV solution, for 

which calibr:nion wJs performed. are within IO percent of their respective 

true values. 

Corrective action procedures if these QC c\·alu:uion criteri:1 are not met are provided in 

Section 13.0. 

9.3.6 GRA \'ll\IETRIC ;\JETHODS CALI BRA Tl ON 

Two general types of analytical balances are used :n ESE: (I) the more sensitive 

microanalytical bJlance. and (2) the top-loading babnce. The calibration of the 

microanalytical balances is verified daily by weighing the following Cl:.iss S and NIST

certified weights [in grams (g)]: 

Weight (g) 

0.2 

1.0 

3.0 
5.0 

Tolerance Limits 

± 0.0005 

+ 0.0005 

± 0.0005 

± 0.0005 

The calibration of the top loading balances are verilied daily by weighing the following 
Class S and NIST-certified weights: 

W.:-ight lgl 

5 

20 

50 

+ 0.0� 

+ 0.05 

+ 0.05 
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The results are recorded in the instrument logbook. If these criteria are not met. the 

weight may be reweighed. If the criteria are not met for the second weighing, the 

balance is taken out of service and repaired. The Class S v.:eights are sent to the 

manufacturer yearly for calibration and recertification. Two sets of Class S weights are 

available in-house. 

Qualified service rersonnel calibrate the analytical balances semiannually. The 

semiannual calibration is documented by a tag on the instrument. A set of NIST-certified 

weights is used to check the calibration daily. Results are rernrded in the instrument 

notebook. 

9.3.7 TITRL\IETRIC METHODS CALIBRATION 

In all cases. standard reference materi:lls art! used to calibrate the titrant and back titrant. 

Prt!paration of these materials is described in Standard �vlethl)ds or other methods 

manuals. Known solutions of the parameter to be analyzed will be prepared and analyzed 

to verify titrant standardization and the analyst's ability to discern the endroint. 

9.3.8 TOC CALIBRATION 

The Dohrman TOC analyzer is calibrated with a stancl:ird refrrt!nce material using a 

single-point calibration. The standard is an:ilyzecl before beginning e,·ery analytical run. 

The linearity oi the calibration is verified with a low-level and high-level standard to 

bracket the sample concencr::uion. The linearity checks must be within 5 percent. The 

continuing calibration verification standard (using mid- to high-level standard) is analyzed 

every IO samples and at the end of the run, and the response must be within .±15 percent 

of true value. 

9.3.9 COD CALIBRATION 

A reference material will be used to verify the 0- :rncl 500-mg/L reading to the standard 

curve developed by Hach Chemical Company for COD on a spectrophotometer using the 

prepared sample vials. The 500-milligrams-per-lit-::r (rng/LJ :,tandarcl rnu:,t be within 

5 percent. 
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The oxygen probe is calibrated daily according to the manufacturer's air calibration 

procedure. The temperature of the incubator used for the BOD analysis will be read and 

recorded twice daily when in use. 

9.3.11 TOTAL ORGANIC HALIDES (TOX) CALIBRATION 

The TOX analyzer is calibrated with a standard reference material using a 3-point 

calibration. The linearity of the calibration is verified with a low-level and high-level 

standard to bracket tht! sample concentration. The linearity checks must be within 

5 percent. The continuing calibration verific:1tion standard (using micl- to high-level 

standard) is analyzed every 10 samples. and the response must be within + 15 percent of 

true value. 

9.3.12 RADrOCHEi\flSTRY CALIJ3RATIO;\' 

In compliance with the State of Florida DHRS Radioactive Materials licensing 

regulations, control charts for dticiencies and backgrounds are kept for all instruments 

used in radiochemical counting. All standards used in the calibrations and QC spiking are 

either from NIST or EPA. Count rates are calculated using computer software. 

Alnha/Beta Prnrnrtinnal Counter--The I 0-chamber, low-background alpha/beta 

proportional counting system is calibrated for counting efficiencies of all radionuclides on 

an annual basis with Am-241 and Cs-137 standards. The calibration efficiencit!s are 

verified daily by counting control check samples. Results of the check samples must be 

within historical control limits. The alpha/beta self-absorption calibration curve for each 

counting chamber and the beta spillover curves are determined annually. The voltage 

plateau is gener:1ted annually and verified whenever the gas is changed by counting 

control check samples. The voltage of the check sample must be within + LSOY from 

the operating voltage. Background is also checked prior to each analytical run, and the 

count rate must be within historical control limits. Historical limits for the control check 

standards and backgrounds are generated qu:irterly. 
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Liquid Scintillation Counter--Calibration efficiencies of the Beckman Liquid Scintillation 

Counting System for specific radionuclides are performed annually. A control check 

sample is analyzed prior to each instrument use to verify the calibration efficiency, and 

count rates must be within historical control limits generated quarterly. The instrument 

is also calibrated prior to each run with applicable standards (tritium. C-14, Pb-210, and 

Ra-226) provided by the manufacturer. The H Number Quench Efficiency Correction 

Curve generated annually is derived from a set of quenched standards and applied to the 

data to account for counting efficiencies. Background measurements are performed prior 

to each instrument use. 

Lucas Cell Re:iders for Ra-126 Counting--Each Lucas Cell :ind the 12 m:itching cell 

readers are calibrated with known Ra-226 standard annually. The performance check 

standard is analyzed prior to each instrument use. and count r:ites must be \Vithin 

historical control limits generated quarterly. A background check is also paformed prior 

to each instrument use, and the reading must be _.::;_ I cpm. 

Gamma Spectroscopv--The efficiency calibration for all geometries are performed on an 

annual basis. Efficiency checks are performed daily using four pe:iks and documented in 

the gamma spectroscopy daily control logbook. Energy c:ilibr:ition is done monthly and 

is checked daily using a standard source with four peaks. A resolution check for the four 

peaks is pt!rformed daily. Perform:111ce standards are counted prior to each instrument 

use. and count rates must be within historical control limits gener:ited quarterly. 

Background measurements are performed weekly or prior to each instrument use. 

Alpha Spectrometers-- Alpha spectrometers are calibrated annually for efficiency with 

known electroplated standard sources. The efficiency is verified monthly by analyzing a 

control check sample. The count rates of the control check sample must be within 

historical control limits generated quarterly. Energy calibrations of the alpha 

spectrometers are performed quarterly and the calibrations are verified weekly using the 

control check sample. The .:omrol check sample mu�t he \\'ithin histMical control limits. 

Detectors are checked for perforrn:111ce weekly by couming st:inclarcl �nurces. and count 

rates must be within hi�torical control limits generated quan�rly. l::la:.:kgrouncl 
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measurements are performed weekly. and the count rate must be ..::;_ 0. 02 cpm in any 

channel. 

9.3. 12.1 TRACER AND CARRIER RECOVERY ACCEPTANCE CRITERIA · 

All alpha activity measurements by alpha spectrometry require the use of another isotope 

of the same element as a tracer. A known activity of the tracer is added to the sample at 

the beginning of the analysis and subsequently measured by alpha spectrometry. 

Recovery of this tracer should be at least 50%. Samples with tr=icer recoveries less than 

50% require reanalysis. 

Analysis of other radionuclides require the addition of other elemc!nts as chemical 

carriers. The following is a list of the common chemical carriers used for the listed 

isotopes and their required minimum percent recoveries: 

Radium-228 

Yttrium Carrier 

Barium C:u-rier 

Strontium-89/90 

Yttrium Carrier 

Barium Carrier 

Lead-210 

Lead Carrier 

Bismuth Carrier 

Uranium-234. 235/236, 238 

Liranium-:?32 Carrier 

50 % Ri:!COVl:!l")' 

50 % Recovi:!ry 

50 % Recovery 

50 % Rt!covery 

50% Recovery 

50% Recovery 

50 % Recovery 
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Thorium-227, 2::8, 230, 232 

Thorium-23-i Carrier 

Plutonium-238, :.39/240, 241 

50 % Recovery 

Plutonium-242 Carrier 50% Recovery 

Po lon ium-210 

Polonium-2m 

Americium-241 

50 % Recovery 

Americium-2-B Carrier 50% Recovery 
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Samples with carrier recoveries less than the :ibove minimum recoveries require 

reanalysis. 

9.3. 13 pH CALIBRATION 

Calibrate the pH meter with three buffer solutions at pH 4, 7. �md 10 prior to use. Set 

the pH meter temperature selector to ambient temperature. Place the probe on the pH 7 

buffer and adjust the calibration switch until it reads 7 .00. Repeat the procedure with the 

pH 4 buffer solmion. Read the pH of the pH 10 buffer solution. It should be 10 + 

0.05: if not. check the pH probe and internal solution :rnd repeat the calibration 

procedure. 

9.3.1➔ SPECIFIC CONDUCTIVITY CALIBRATION 

Calibrate the instrument with 0.0 l M and 0.10 M KCL solutions. The conductivity 

reading of the 0.01 M KCL must be 1.413 umhos + 15% and the 0.10 M KCL 12.900 

.± I 5 % . If the calibration standards are outside the acceptance criteria. prepare new 

standards and recalibrate the instrument. 

9.3.15 PENSKY-:\lr\RTENS CLOSE-CCP TESTER CALIBR..\TIO:\ 

Determine the ignitability of the p-xylene standard prior to use of the Pensky-:\fartens 

Close-Cup Tester. The stand:ird should ignite at '27.2 .± I "C. It not. chc:ck the: 
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condition and operation of the apparatus. especially the tightness of the lid, the action of 

the shutter. and the position of the test flame. After adjustment. repeat the test with the 

p-xykne standard. Read and record the barometric pressure :n the time of analysis. 

9.3.16 DISSOLVED OXYGEN CALIBRATION 

The dissolved oxygen probe should be calibrated daily or prior to use in saturated air by 

moving the calibration knob such that the reading is at the appropriate saturation value 

indicated on the instrument. Read and record the temperature at the time of reading. 

9.4 ST-\:\"D...\ RDIZATIO'-' OF TITR..\ TIO'-' SOLL'TIO'.\S 

All titrants used in the laboratory are standardized :1gai11st a primary standard. This 

ensures that the normality of the st:-indard being used is at the correct level. Table 9-6 

lists the solutions th:-it require standardization. the st:rndards used. and the frequency of 

stand:-irdization. 
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Table 9-4. Standardization of Titrating Solutions 

Solutions Req. Primary Standard Source 

Chloride: 
Silver nitrate Sodium chloride 

.t..!!-::?!l!'!ity: 
Sulfuric acid Sodium c:irbonare 

Su I fite: 
Potassium ioclide-iod:ne Sulfamic :icid 

Hardness: 
EDTA Calcium carbonate 

Source: ESE. 
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Frequency of Standardization 

Every run 

E,·cry run 

Every run 

Every run 
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To minimize the occurre:,ce of instn1111ent failure and other �ystem maliunctions. a 

preventive maintenance program ior laboratory instrumwts is impkmented. Routine 

maintenance is performed as needed clepencling on how often the instrument is used. 

There are some parts of the instrumwt that will wear out faster and therefore will require 

replacement m0re frequently than the others. Thc>.;e wearable nr expendable parts are 

kept in supply :rncl evalu�tecl during :111:1lysis. The majnr instrumentation in the laboratory 

is covered by the 111:111ufa,:tt1rer·s sc:n·ice cnn1ra(1� Pr agrc:emcnts. 

10.l DOCU1\IE;'ITATION 

All maintenance performed on the i11:-.1rume111s are dlh:t1111entcd in each instrument's 

maintenance logbook which is kept ,vith the instrumc:111. The d:11e. initials oi the analyst 

performing the maintenance. :111d the type nf nuintenance performed are recorded in this 

maintenance logbook. Receipts from the routine maimenance performed by the 

manufacturer·s represe111:11i\'e ;1re k�pt in t'1)lders :rnd tiled in the clepanmem·s tile 

cabinets. Pre,·entive maintenance fnr c:1ch m:t_il)r piece l1f labnrat1)ry equipment is listed 

in Table 10-1. 

l 0.2 CO;'\Tl:\'GE�CY PLAN 

In the event of instrument failure. every effort will be m:1cle to analyze samples within 

holding times by alternate means. If the redundancy in equivalent instrumentation is 

insufticiem to handle the affected samples. efforts v.·ill be mack tn secure the same or 

equivalent analysc:s by a 1\avy. H.-\Z\\'RAP. l"S,\CE 1)r FDER-apprnved laboratory. 

when required. The Project \1an:1ger ,,·ill be advised Many r..:quired chang�s in 

methodology or lo�:uinn: the Prnjcl't \l:1na�er shnu Id thl!n nnti fy the state or government 

agency or the client. 
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Table 10-1. Preventive Maintc:nam:c: ( Cllntinuc:J. Page: 2 of 3) 

Instrument 

Autoanalyzers 

Colorimeter/ 
Turhiuimc::tcrs 

Spc:t.:t rnphotomdcr 

TOX Analy2c::r 

TOC Analyzer 

lonanal yzc:rs/ConJu..:ti,·i ty 

Ion Chromatograph 

TurhiJimc:tcr 

DO �lc::tcr anJ Prnhe" 

CIC"an tuhin;; 
ChC',k tuhing,-; 
Chc..:k optil·,-

Clean 1>pti..:s 
Kc:pla..:c the: lamp 

ChC",k 1,1,ti,·, 
ChC',k l1:,:h1 ·"•Hli'l'C' 

R<1lllillC' 111;ii111C'1lalll'C rC'rf11r111C'U 
hy lhC' lll:lllllf:1.:llli'C'i' 

Clt:an C"lc:l'lroJ;:, 
Rcpla,c all .,lll111i,,n,-
Clcan ah,11rhcr moJulc anJ the" 
furna,·C' unit 
CIC":,n s:unpla h1 1at 
Chc,k ;;:,,c, anJ tuhing 

Chc,·k ;;asC"� and tuhing 
Change pump tuhcs 
Flush Ji;;c"stion tuhc"s 

Chcl'k pri•hc" 
Ch:u1=•c pri,h"' ,-uluti1111 

R1llltillc" mainknan,·c" perfurmc"u 
hy the manufa,·turcr 
Chel'k systC'lll f,ir IC"aks 
Chcd, line J'fc',-;,11rC' 
Clc:111 l'llllUU,ti,·ity i.:c:lls 
Clean inje",·tion loop,-
Change ,·,,lu11111,-
RC"pl;1,·::- tubings in the" 
sampl::- path 

CIC":111 the' in,trnmcnt 

Chc..:k h, make sure: that the" 
mc-,hani,:d 7.C'i'i> i, sd pr,,pi:rly 
Clwd, 00 pn,hc- 111,·mhr:,nc 
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Frc:1111c:ni.:y 

As nccueJ 
Daily 
Daily 

As nc:C"uc:J 
As ncc:Jd ( whc:n Jarkc:ning 
i,- C',·iJC"n[) 
Daily 
A,- nC'C:UC:U 

QuartC"rly (on t.:ontrat.:I) 

Daily 
Daily 
E\'ery six months or 
as ncc"Jc:J 
�lonthly 
Daily 

Daily 
Prior to c"ai.:h use 
Afte"r cai.:h use 

Daily 
As ncc-JC"u 

E,·"'ry six months (on 
,·on! r.it.:t) 
D.iily prior to c:ai:h nm 
Daily prior to C"a<:h use 
E\'ery six months 
Every six months 
As llccuc:J 
E\'ery six months 

Prior to each use 
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lnstrumt!nt 

DO Mc:tc:r ;mJ Prnhc kont) 

Analyti..:al Balan,·C"s 

Rau i11..: hc-111 isl ry: 
Alpha/8da Prop,!rli,,n.tl 

Counter 

LiquiJ S..:intill:ilion Counkr 

Alph.1 SpC'..:!l'llllldcr 

RaJnn Fla,-k Counte"rs 

Gamma Spc..:tro.,,·opy 

Biologi..:al OxiJiz.c:r 

Ov,:ms: TS. TSS. TDS 

Rc:fri ;;era11 ir,-i F rc:ac:rs 

BOD lnn1ha111r 

A..:111 i1y 

Rc-pla,c- 111c-111hranc: 

Clean 1hc: hala11-·e 
Ch::d: ,tl1:n111cnl anJ hal,111,·c 
R,,111111<" nuinl<"n,111,·c: :ind 
,·:ii i hral i11n 1,,rf, 1rm<"J h,· 1 h<" 
-111a 1111 r':,,1 u rc·r 

Ch,·,k ::,, l111w 
Ch<",k ,, llllll in:· ,·hamh,·rs 

Cl.-an d,·1,·,·11,rs 
Ckan sa111pl..- 1.·ha111he"rs 
Chc-,k \".O,lllllll 
Ch"",·k n11l:1;:..-

Cl<"all the' fa,·e ot' !he: 
ph .. 11111111l1ipli<"r 111h_. 
Ch,,·k 111i,r11,wii.-h 
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As neeJc:J (when tears. wrinkles, 
or huhhlc:s arc: ohscrvc:d) 
As nc:c:Jc:J 

Daily 
Daily 
S.:miannually 

D.1ily 
�l1111thly or as nceJcd 

Prior lo c:a,h usc 

.-\, llC'IO"dlO"d 
:\s 11::'c:Jc:J 
Daily 
Daily 

Daily 

Daily 

Rdill liquid ni1n,;:c-n in lhC' \\'C'ckly 
J..-\\ar r'11r lh<" Gd Li) ddn·111r 
Clwd, ,di ,·ahlin;: 111 lhC" gamma :-.·Jnnlhly 
Jdcd,,rs 

Cl...-an l:odd 
Ckan ,ample h11a1s 

Chc,k t.:111pc-rature 
Calihralc- therm,1md.:r 

Clw,k kmpcralurc 
C.tlihralc- 1h .... r111,1mc-kr 

t 'hc-d; 1,·111p,:-ralur,· 
< ·.,11hra1::- thc-nn11111;:-h'r 

Prior 111 <"a,·h usc 
Prior 111 e;1d1 use: 

Pri,1r 111 usc
.·\nnu;dly 

Daily 
.-\nnually 

l'ri, If Ill ll"C' 
. ..\11111,alh· 

Nole:: TDS = hllal Jis,-,11•:;:J s11lid,. TS -' I, •!al .,, •I ids. TSS - t, ,1:d ,11,p::nJ..:J s11l ii.ls. 

J 
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11.0 QC CHECKS, ROUTl:\'ES TO .-\SSESS PRECISIO'.\1 

A:\[) ACCuRACY, A:\'D CALCL'LATIO:\ OF 

:\IETHOD DETECTIO:\ Ll:\IITS 

JI.I INTERNALOCCIIECKS 

An::ilytic::il QC rroceclure·,; :ire thnse steps r:1ke11 by the l:lh\1r:11t1ry in d:1y-to-d::iy activities 

to ::ichieve the desired :11.:cur:icy. pr.:..:isi\111. r,:li:1hility. :111d "·11rnp:ll':1bility nf analytic::il 

dat::i. Each L:ibor:nory [1ep:mme111 .\lan:1g.!r :rncl conrclin:1111r i;; rl.!spnnsible for 

performing the ::inalysis i11 ac;;nrdance with the tklinccl quality Ct1ntrol rr:ictices outlined 

in this LCQAP. 

For :,11 an::ilyses performed by ESE. tile QC -:hc:-:ks ck.,�·ribcd in this section are 

mandatory unle�s alternate: procedures :ire: gi\·c:11 in the: spc:cilic 1m1ject QA Pl:111 or 

otherwise agreed u1xH1 by the L1horatt1ry C\111rclinator :md the Prnjc:ct QA Officer. 

Table 11-1 summ::irizes minimum QC s:1n1pk rc:(juirements. If m.:!thocl QC requirements 

are more stringent than those listed in Table 11-1. the methocl requirements will be 

followed. S�ctions ].0 and 5.0 cn111ai11 QC e\'alu:1tilll1 critl.!ria for laboratory methods :ind 

c:ilibr:itions. Sc:crinn 11.-1 dc!scribes prc:cisil1n :ind aL·�·ur:1;:y c1lculatinns used to control 

s:imples. Labnratnry D�·p:1rtmc:nt .\·b11:1gc:r� arc: r�·s1h111�ihk fur rc:\'ic:wing QC criteria for 

e:ich 111-::thncl pc:1·fprmc:d by their dc11art111c:111. Pc:rm:111c:·111 :.:11:tng-.>s tn the accept:rnce 

criteri::i must be appn>\'ed hy the Labnr:11l1ry Dc:part1n::!nt and Di\·ision ;\.tanagers and will 

be incorporated into this ch1eument in a:.:cnrd:rn..:c: "·ith S;.!cli\lll .1.➔. DtKumcnt Control. 

Project-specific revisions may be d0cume111ed in the spe�·itic prnject QA Plan 

(DER Form 17-160.900 for FDER projects trnlyl. 

For QC purpnses. the: nun1bcr of samples �.\11·a..:tc:d and.·ur pr�p:1rl!d for instrumental 

an::ilysis :1s one g1\1ur in tine �➔-hour p • .'ril1d \\'ill �·u11s1itul::! :1 bat.:h. The number and type 

of QC :-:11nplcs ;-;pc:-:ific:d in Sc,·ti,111 11.0 will apply tti thi, :-:1mpk b:rn:h. For ex:imrle. a 

grour of s:impk� tll:it i:s extr:11.'ted nn the sa:nc d:1y and til
° 

r-:quir.:clJ undergoes 



Tahk 11--1. t-·li11i111u111 QC Sampk Rcq11ircmw1s· 

,\r,alysis 

INORGANIC 

.. ptl. r..:sic.luci. ,;p..:dfic 
,:unJu..:th·ity 1 turhidi1y, 
,li�suh·..:<I ox:•�..:11 

l>ltG,\NI!:: 
1 AII 1111alys..::< 

'TC-LI' 

N,,1e: .• = 11ul a11plie:ihk fur 1hi, an:ilpi,. 

St:imlan.l Ma1rix 

(QC Che,k S1a11,l:ml) 
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S:impk Malrix .. 
R..:pli,:;1h: 
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Rcplicale 
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S11m1rate 
Spike 
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Fihu Blank 
(as required) 

5\t 

5% 

5% 

5 It 

•s1:1ml:1nl 1\1:u,·ix Spike ((JC C'he.k S1amlorJ) i, :, spike i1110 :i hl:onk 111:olrix "hi.:h is currie,I 1hru11:,h ,an1ple prcpara1i,111. s:on,ple dii;esiion or <Xlrnc1inn tu s�mplc analysis. Tho blank matrix i, • 
r..::,�1!111 Mank (ur iHllh:uus s:unpl..:s :,nd .1 st:ambnl soil f"r �nli�I m:11ri�. if :ivail:1hl..:: if st:1u,l:1rd 2!ioil i!tri not av;,il;ihli:. spilin:; is tl-111..: on :1 rcng!i!nl hl:1111... This spil\! is also ,;1lh:.t.l II QC Ch..:-.:1.. St:imlard 
h..:"'·;ui�..: 1h..: sto11h.l:1rJ, us.:,1 to pl'l!flar.: thi; spikini: �nl111iun ar.: from a ,lifl� .. �nl soun:c: lhan lh\,S\! US\!tl fur th\! "•;ilihratiun �l;11ular,ls. 

'A.:lual 1111111har n•1111<t«I up lo 11e;,re•I whnk number. i.• .. 5:; = IQC l,11· I -�O s;1111pl�s; ]QC ror 21-�0. d.:. 
••s:unpl..! �latrix Spik\! is a :i-pik.: inh, n s.intpl..: matrix whid1 is -::1rrii:,I 1l11no:;h s;unrk prl.!1,ara1iu11. s:m1pk di:;l!sti,,ll. or 1!'.\tr;h:lit.•11 to snrnpl( .1n;1lysis. 

• •�',f. nr I Jh.�r WilSh! lYI'\!, "·hid,i:v.:r is ,;n::,lcr. 
•••surru;,!ill!!(s) will ,,uly h..: spik.:tl into :.II .:nvinmm..:111:11 .inJ QC' s:wmpk� if sp-.:i:ili!!d hy th.: m.:thnc.l. 
· • • R..:,111in.:tl f1lf tlrinkinl! ,,·at..:r 1111:11:,-,-.:s and Los Al:1mus pr�j\!.:I nnh·. 
····r-ur Los ,',l;1nhtS pro_il!d. ):1mpl..: 111:11ri>-: srik.: uml s:1111plt ma1ti� �pik\! tlupli�ah: for nr�:1ni� analysis nr..: m.>l n:lfuiri:d. lhl\\'cvi:r. 111.:y will be onalyzcJ if r(411.:s1cd hy lht dil!nt. 
• 

1 
' • r-,,r im•r1!a11i.: an;1lysi. s�11npl.: 111:1trix Jupli'-°.1h: is 1101 r(qttirc,l for 1..us Ab mos proj.:�t hut will hi! an;ilyzl!d llllllll n:t(lh:!->I hy lh\! di.:nt. 

s .. ur.:�: ESE. 

"" \ --
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concentration and cleanup procedures on subsequent clays would be considered one sample 

lot for QC purposes. 

For analyses where no sample extr:iction ur preparation is required. the number of 

samples that can be analyzed as one set during a 24-hour period v.·ill determine the 

number of samples per sample lot for QC purposes. 

When required b�· the specific rroje.:t ().-\ P1;111. the l'rnjc,:1 ().-\ Coonlinator may insert 

into a s:111111k hll c:ither :1 spikcd s:1111pk Pr :1 tluplic:lle of ;1 pre,·inusly analyzed sample for 

QC purpo·ses. The Project Qr\ Clllmlin:llor will rnnnitnr the: re:--ults l)f this samrk to 

ensure that the analysis meets QA criteria for the prn_jec:t. 

Blind QC check samples are an:ilyz..:d by the labor:1!1.)1)· �c:111i:111nu:1lly to evaluate the 

labor::Horfs overall system. It the blind QC .:hc:ck sample d:Ha are not acceptable, results 

will he reported in the Q . .\ repl11·t to rfJER. 

Spikes will be pb.:c:cl inw s:rn1ple 111:11rii.:es flir all :111aly�c.'� t:\C1.'(1t pH. residues. specific 

conductivity: :ind turbidity. S:1111ples \\'ill be split intl1 durlil.::1tes. spiked. and analyzed. 

The rebtive-percent difference between the srikc: ancl the rc.'plicate srike ,viii be used to 

assess :malytical precis?on. Selection llf the sample Ill be split ancl spiked may be made 

by the cl ie nr or by the lah)r:irnry. 

Control spikes (st:rnclard matrix spikes nr QC .:heck sr:rnclardq will be placed into 

standard matrices fur all an:1lyses excc.'pt pH. residues. spcl·i fie conductivity. :ind 

turbidity. This spike will he used rn cunt ml the 111c!tl1nd and verify the! calibration 

standards. if an ICY is nor :inalyzed. .-\ sample repli�·:He will he rrepared and analyzed 

for pH. residues. specific conductivity. :incl turbidity. The rel:lri,·e-percent difference 

between the sample and the replicate "·ill be used 111 asse�s :in:ilytii.:al precision. 

I 
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I 
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It is ESE's policy to control sample analyses on those QC criteria chat are actually under 

the control of the technicians and analysts performing che analycical procedure. 

Thaefore. emphasis is placed on calibration. mechod bbnks. ancl QC check standard 

(standard matrix spike) results. When chese arc within criteria. accepcable method 

performance is documented. Sample matrix spikes will be reported and evaluated for 

precision and accuracy but not necessarily used for method control. A sample matrix 

spike that has recoveries outsick oi criteria limits" ill be evaluated ag:1inst other available 

QC d:1ta within a batch to cleterminc: if the n11::1hucl is in cont1\)I anti ii sample tbgging is 

w:1rramed. Failure oi a sample matrix spike to :u:hie,·e tht! acct!prance criteria when a QC 

check sample in the same batch has acceptable re::o,·eries niten clncuments only that the 

method employed is not applicable tl) that p:micular ma1rix. not that the method is out of 

contra I. 

In the following subsections. th0�c ni1aia m:1rkcd ,,·ith an as1crisk (*) will be used to 

control the sample' analysis. Preci�il1n and �pike rc�·c1v;;:ry t.:h-.:d:s arc discussed in further 

detail in Section 11.4. In atldililrn to the: QC sample� �p.:,:iried in the following 

subsections. tield QC bl:1nks must be prepared and an:tlyzc:d :1s described in Section 11.1. 

11.1.I GC/:\1S ;\ll;-.il;\JC:\I QC 

For GC/�IS analyses. the following minimum QC ..:heds \,·ill :1pply. exct!pt for CLP 

SOW: 

I. 

.., 

All samples �piked with su1-rl1g:11es. 

At least 5 percent spikes in sample 111:11ri., ('.\·ISJ with sc:b.:ted analytes and 

surrogates will be analyzed (anal�·zed uniy if requestt:cl for Los Alamos 

project). 

3. At k�st 5 percent duplicate spikes in samrle matrix (\ISO) with selected 

analytes and surrogates will b� :inalyzecl (analyzed nnly if requested for Los 

A lal1lll:- proje�I l. 

-4. At k:1!-t :'i p('r.:1:111 ()C ,·lk·-:k �pik.:� in hl:inl.. m:11ri, wi1h �ck�t.:d .analytes �nd 

surrog:ncs \\'ill b.: :1n:llyz.:d. 
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5. At least 5 percent mt:lhod bl:inks spiked with surwg:ues will be analyzed. 

6. One calibration standard will ht: run daily. Rt:sponst: factors must be within 25 

percent (20 percent for EPA 625) of initial calibratinn response factors for 

selected cal•.bration check compounds. Response ractors of the SPCC must be 

2_0.05 for EPA 8270 and 2_0.30 for EPA 8:2-W (0.25 for bromoform) 

7. Instrument tuning protocols will be performed and be within criteria prior to 

J 1.1.2 GC A:\'D HPL 1:.: .\11:\'l:\ll'�I QC 

For GC-nonvobtiles. GC-\'01::ltiks. anti H PLC an:liys..:s the fnllo\\'ing minimum 

requirements will apply. c:xcept for CLP SO\V: 

I. 

., 

All s:-tmples spiked with surrngate. if spe:.:itietl by the mc:thod . 

At least 5 percent spikt:s in sample matrix (.\IS) ,l·ith st:lected analytes and 

surrng:1te(s) (if :1ppli..:ahle1 "·ill bi: an:ilyzecl (an:1lyz�cl 1rnly if requested for Los 

Alanh)S prnjecl). 

3. At le:1st 5 percent cluplic1tc spikes in s:rn1pk m:11rix (�ISO) \\'ith selected 

a!1alytes and surrogate(s) (if applic.:abi;!J \\'ill be analyzed (analyzed only if 

requested for Los A larnns prn_ie--·t J. 

-L At lea�t 5 percent QC die�·k �pike:-. in blank matrix "·ith !>elected analytes and 

surrngate (ii :1pplicabkJ "ill b� an:1lyzetl. 

5. At least 5 percent mel!l11tl blanks spik..:d \\ilh surr11ga1t:s (if applic:-tble) will be 

analv zecl. 

6. At lt!:-tSt three stand:mls or the nurnbcr 11( 5tand:mls �pt:cilit!d by the method 

will be analyzed as :i stanclarcl c.:un·t!. 

7. Correlation cot!f
t

icient of the standard curve! will be equal to or gre:uer than 

0.995. 

S. Sample::-. \\'ill ht: wi1hin �·1111L"entr:1ti1lfl range 111 the stand:irds. 

9. \-lidk,el -:alibrati(111 st:111tl:trcl� "·ill he r_.p_-:11.:d at minimum intavals of e\·ery 

20 sample� anti at th..: .:ncl 11f a run. :incl r.:sp111bc: 11( lht: -:11111rnl analytes must 

he ,,·ithin 15 p..:r-.:em 1>1
° 

i11iti:1I r.:sp1111�-: t'ur CC ,�5 1'�•:-;:::111 fur :'\P cktector) 

ancl 10 pi:r�.:llt ,)( initi:11 r..:�p1111:-...: 1
°

1)r Hl'Ll'. 
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10. Detection limits for each parameter will be determined and checked to ensure 

they me::!t limits specified tor the tield grour. 

J 1.1.3 TRACE I\IETALS--ATO'.\IIC r\BSOllPTIO:'\ .-\;\D ICAP SPECTROSCOPY 

I\IINl'.\IL'.'.\I QC 

For each batch Llf :;:1mpk� :uu!yz:.:d h,· .\.-\S lll' IC.-\!'. th.:: fullll\ving ()C checks will 

apply. except for C'LP SO\\': 

1. At least 5 p:::rc.:.::nt spik:::s in .,;;rn1plc 111:nri.\ 1.\IS) "·ith !>cb:rcd elements will be 

analyzed. 

2. At least 5 rerce111 duplicarc spike� in sample m:llri:x (.\-!SD) with selected 

elements will be :rn:llyzecl (:uulyz;::d Lll11y ii' reque:iled fnr Los . .\lamos project). 

3. Ar ka�t :'i pcrc.:!nt QC check :;pikes in bl:tnk m:llri:x ,,·ith sekc.:ted clements will 

be analyzed. 

4 At k:1st 5 pc:rc.:::-111 method blanks will be analvzed. 

5. At k:1st three stanclarcls or the number o( standards specified by the method 

will be analvzecl as a st:incl:ll'd curve. 
. . 

6. Correlarion coefticiem of rhe �ranclard curve will he equal m or greater than 

0.995. 

7. Samples will he ,\·i1hin ('l1n-:en1r:ui11n r:1nge 11f the :;1:rnd:1rds (nr of the ICAP 

instrument). 

8. �vlidlc,·el calibration st:inclarcls ,,·ill be repe:11c:d at minimum inrervals of every 

20 samples (IO samples for Los A la11111s prn_jc-i.'.t J and at the end of a run. and 

response: of the curnrnl c:l.::rnc:111s must he ,\·i1hi11 �() p..::r-:c:111 (IO percent for 

ICAP and GFAA) of true ,·alue. 

9. At le:1st 5 percent tilter bl:rnks will be an:1lyz.:!d with all fill.:!red s:impks. 

I 0. Detection limits for e:i-:h �lcmt:111 ,\·ill be delermin�d :111d L:hec.:k.:!d to ensure 

1 

j 

l 

l 
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11.1.4 l\llSCELLANEOL'S i\JETHODS :\11:\I\IL':\I QC 

For e:ich batch or samples analyzt!cl by inn dirlrnlatograph ic. colnrimetric. 

spectrophotometric. turbidimt!tric. IR. UV absorption. radiochemical. and titrimetric 

methods (exc.ept for pH. residues. specific conductivity. turbidity. and DO). the following 

QC checks will apply: 

1. At least 5 percent QC check srikes in standard matrix will be analyzed . 
., 

3. 

-+. 

5. 

6. 

7. 

8. 

9. 

10. 

At least 5 percent sampk m:urix �rikes (\ 1S) will he analyzed. 

At least 5 per..:ent dupli..::lle cnntrnl spik.:s in s:1mpk matrix (\!SD) will be 

analyzc:cl (arulyzal nnly if reque�ti.:tl l°t1r Los r\l:1111us prnject). 

· For racliochemi�try methods. at ka:--t IO 11crcem sample rt!plicates will be 

analyzt!d for drinking water sarnrks anti Ll>S r\l:lmos rrnject. 

At least 5 percent method blanks will he· an:1lyzecl. 

At least three standards or the number nt standards spc:cified hy the method 

will be analyzed as a standard curve. 

Correlation coelticiern ur the �1:111d:1rd 1.·urw \,·ill be equal w or greater than 

0.995. 

Fnr radiochemistry metilt1ds. perJ
°

11r111:11h.·c ..:h.:d standards will be analyzed 

aod background checks performed at the required frequency. 

Samples will be within cniKcntratil)n r:111gc l,f the sunclarcl�. 

l\1idlevel calibr:uion sr:111darcls will be repeated at minimum intervals of every 

]0 samples (10 samrles for cyanide for Los .-\larnos project) and at the end of 

a run. ancl respC1nses must be within :20 percent (IO percent for cyanide for Los 

Alamos project) of tru.:: value. 

11. ..\t lea5t 5 rcrccnt tilter blanks will be :111:1lyucl with :Ill filtered samples. 

12. Detccti1rn limits for analytcs \,·ill be ddcrminl!d and checked to ensure they 

meet limits specitied ior the lit!lcl grnup. 

For each batch of samples analyzed 1°11r pH. r..:sidue5. sp.::ci ti-: .:onclucti ,. ity. turbidity. and 

DO. the following QC checks will apply: 

I. ..\t k:1sl 5 percent sampk r.:pli..::11..::-- \\ill he: :111:liyz..:cl. 
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3. At least 5 percent tilter blanks will be analyicd \\'ith all filtered samples. 

4. Detection limits for analytes will be dt!!ermined and checked to ensure they· 

meet limits specified for the field group. 

5. Continuing calibration standards will be analyzed at a frequency of 5 percent. 

11.2 ROUT!:\'[ \IETIIODS L'SED TO ,\SSESS PIU::CISIO'.\' .-\'.\'D .. \CCl!RACY 

11.2. l PRECISIO:\' 

Precision is a measure of agreement among mc::m,r�ments performed using the same test 

procedure. Precision will be assessed fnr applkable p:1r:1m-:!ters by c:tlcul:iting the RPD 

of two duplicate spike s:imples as follows: 

,vhcrc: R I and R
1 

= 

I R. -R� I 
RFD= • �, x 1 no 

( R
1 

- R
2 

l, 2 

co111.:c111r:11i1111 1)f Rt:pli..:ate Spikc:s I and 2. 

respecri,·ely. 

This calculated RPO value is compared 10 the ..:ritt:ria �pc,:ifiecl in this LCQAP. The 

procedures used to determine the precision targets are listed in Table 11-2. 

11.2.2 ACCVRACY 

Accuracy is the degree of agreement bt:twc::.:n a s:impk · s 1:1rge1 ,·alue ( known 

concentration) and the actual measured \'alue. Accuracy for this project is measured by 

calculating the percent recovery (Rl of knnwn le\·t:ls of spike cnmpounds into appropriate 

sample m:1trices. Percent reCO\'cl")' is ..:ali.:ulatecl as f11lk1ws: 
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The follov .. •ing equ:1tion is an a:1mpk of how this would be c:1lculated: 

1 ml of spike with concentration oi I 00 ppb 

10 ml of s:1rnple with concentration of 10 ppb 

spiked sample cor,centration of 20 ppb 

=l00x (2o) (ll) - (2.0) (2.()) =:oox 120 =120pc-ICE-!"lC 
(1) (10) 100 

E:1ch calcul:ued R value is co111p:1red lO the :H.:(·ur:H:y criteri:1 listl!cl in Section 5.0. The 

::iccur:-icy r:rnges prn\'iclec. in Sccli\111 :'i .0 :ire ha�c:d \)11 the me:rn :1..:rnr:1cy 111e:1sured or 

expected (b:1sect on EPA cl:ll:1) for ea�·h p:1r:1111c:ter plu� \)r 111int1� three st:ind:ird deviations 

of the me:111. The proccclurc:s usecl to dctern1ine the accuL1cy t:1rgcts :-ire listed in Table 

11-2. If RPO or R valt1;;::; for standard spike:; or sample 111:urix spikes within a batch do 

not meet accept:1nce criteria for QC check s:1111pks as specified in Section 5 .0. results 

reported for s:-irnples in this batch may require flagging :rnclior rc:-:111:1lysis. The 

L::ibor:1tory QC M:1n:1ger or designc:e \,·ill he n\)tiliect and the necess:1ry corrective action 

implemented. 

11.2.3 COi\THOL CHARTS OF ,\CCLR,\CY 

Control charts will bc: 1mintai11c!d for sr:rncl:1rd lab\1ratnry spike s:1111pks for FDER, N::ivy, 

and other specitic:d programs. lniti:11 conm1I chart5> arc preparc:cl using historical ESE 

data, or are deri\'ccl from published EPA 111eth\1cl cl:1ta it suiticic:11t inhouse cl:11a are 

unavailable. Control ch:1n limits :ire updatc!cl yc!:1rly or more ott.!n ::is ne;;:ded using 

h istoric:11 ct:ita. 

Contro I ch ans :-ire! graph ii.:al "picture�" th:1t clc:111\rnst r:uc: :;tat i�t ic:11 c01mol. man itor trends 

in a measurement process. :ind diag.nn:;c: :1 mc::isurc:rnent prnbkm. 

The formulas used to establish :me! m:1intain control t:h:1rt:- t"ilr st:111tl:1rd l:1bor:1tory spike 

QC samples arc as folll)\\-S: 

USL·x = X + �SD 

L:WL- = 
' 

'\ + 2SD 

L\VL·x = � . �SD 
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where: X = mean of the recoveries of lhe l:1bl1r:Hl1ry ::;pikt!s. 

SD = St:1ndard deviation of the me:111. 

UCL = Upper control limit. 

UWL = Upper warning limit. 

LWL = Lower wJrning limit. :rnd 

LCL == Lower cnmrnl li111i1. 

All recoveries will be plottccl nn the apprnp1·iatl! rn:111·i:x-srecifil· control charts . 
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Tahlc: 11-1. Mc:thmls Usc:J to Gc:naalc: Prc-,·ision :inJ A..:..:ura,·y Targds 

r-.1c:thod 

Sample: 

Dupli1:alc: 

C't .. -,1 .. -.1 � •.•..•• : ... 

Spike: (QC Chc:d; 
SlanJart..l) 

Sample: Matrix 

Spike: 

Purpose: 

C'on..:t'nlralion 

Lt',·d 

L. ....... !_ .. ··:�:! 

,\!al Lc.-,·c-1 

L11\\· Lc-1 c:I 

SHI D2216. ASTMD 32974. 110.2, 

I I I 0. S�I 2330.3(,0. I, I 50. 1. 9040. 9045, 
160.1. 1(,0.1. 160.3. 900.0, 903.1, 904, 
l)fl:'i. CJ08 

200. 7. 201 . .:!ll4.2. 2U6.2, 208.2. 210.2, 
213.2. 218.1.119.2. 220.1. 239.2. 243.2, 
245.1. 24').2. 258.1. 272.2. 273.1, 279.'2, 
283.2. 11'(,.2. WlU. 7020. 70-H. 7060, 

7lJ91. 71'.\1. 7191. 7201. 7200. 7210. 

7421. 74C,0. 7470. 7471. 7480, 7610, 

7770. 7841. :; 10.0. HACH 8000, 335.3, 

CJOIU. :;oo. 325.J :i.·D.2. 9200. 350.1, 

.351.2. CE-SI-IP J-201. )65.1, 370.J. 

J75.➔• J76.2. l)())0. ]05.1, 405.1, 9060, 

330.1. 71%. 340.2. 130.2. 413.1. 9071. 

')07.1. 420.1. 9()(,(,. 425.1. 418.1. 9071, 
l)(l?:l. 9ll20. 900.0. 931U. 9315. 904.0, 

lJll5.0. <JOS.U.SUl.2. 504,505.507, 515.1. 

524.2. 531.1. WI. 8010. 602, 8020. 604, 

1'll4ll. (,(15. (>(I(,. 80(,ll. 608. 6 I 7. 

SllSll.hlU. ;{,Ill. C,15. 8150. 622, 614, 

Sl40. (,24. 8240. �260. 625. 8270. 632. 

c,12. s120. (,19. (,3). (,45. S330. UW32. 
L\\'12. 547. c,10.1 l�loJ) 

<JOJ.ll. lJ32U 

74S 1. 270.2. 7740. 286.2. 7911. 8240 

200.7. 202. 204.2. 206.2. 208.2. 210.2. 

213.2. 21S.I. 219.2. 220.1, 239.2, 24).2, 

245.1. 24lJ.2. 258.1. 272.2. 27).1. 279.2, 
2�3.2. 2>:-6.2. c,010. 7020, 7041. 7060, 

;l)'ll. 7131. 71')1. 72Ul,720U. 7210. 7421. 

7:-,41. 3 llUl. H.-\CH 8000. 335.3. 9010. 

:,on. 32:'i.3. 3:'i.,.2. •i200. :;so.1. J51.2. 

CE-SI-Ir .•-2\11. Jh:'i.1.170.1. 375.4 . 
. ,:t,.2. 0u.10. w5.1. 4u5. t. •>uc,u. :uo.1. 
7 I <le, .. •4ll. 2. 
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Tahlt! 11-1. Mt!thocJs U�t!cl to Gc:nc:ratc: Prc:..:ision anJ A,i.:ur:1i.:y Tar�ds (Cllntinuc:J, Page: 2 uf 2) 

Mc:thoJ Purpose! 
Con,t"ntration 

L<",·<"I 

Hi,:h Le·1 d 

130.2. -113.1. 9071. 9073. 420.1, 9066, 
-125. I. -I 18.1. 9071. 9073, 9020, 900.0, 
'lJIO. 9315. 904.0. 905.0, 908.0,501.2, 
50-1, 505,507. 515.1, 524.2, 531.1. 601, 
8010. (>()2. 8020. (,04. 8040. 605, 606, 

S150. 622. 61-1. 81-10. 62-1. 82-10. 8260. 
c,15. ::-210. c).12. c,12. 8120. 619. 633. 645, 
s:no. L'\\'J2. LW12. 5-17, 630.I (Mou) 

<Jo3.o. •n:o 

Sample: �!atri� 
Spike: Duplii.:ate 

L, '". I.�, d 7481. 270.2. 7740. 286.2. 791 I, 8240 

�I iJ Le·1 .:I 200.7. 2()2. 204.2. 206.2. 208.2, 
210.2.213.2. 218.1. 219.2, 220.I. 239.2, 
24.,.2.245.1. 2-19.2. 258.1. 272.2. 273.1, 
279.2.2S3.2. 2S6.2. 6010. 7020, 7041, 
7U60. 7091.7131, 7 I 91. 720 I. 7200, 72 I 0, 
7-121. 74(,0.7-170. 7-171. 7-180. 7610. 7770, 
784 I. 3 IU.O.HACH 8000, :l35.3. 9010. 
:mo . .  ,25.3 :,s:,.2_lJ200. 350.1.351.2, CE
i--1-1 P 3-201. 365.1,370.1, 375.4, 376.2. 
lJ()_,()_ '.-ll:i. I. -10.'i. I. 9060. 330. I. 7 I 96, 
.,4tl.2. 130.2. -IIJ. J.907!, 9073. 420.l, 
9oc,c,. 425.1. -IIS.1.9071. 9073. 9020. 
l)on.o. •n Io. •n 15. l)U-1.0. 905. o. 
CJUS.0.501.2. 50-1. 505. 507. 515.1.524.2, 
53 I. I. ht"l I. Rll IO. ()02. 8020. 604.80-10, 
605. 606. SUull. 608. 6 l 7, 8080.610, 83 I 0, 
615. S150. 622. 61-1. 8140. 624, 
8240. S2Ml. (,25. 8270. 632. 6 l 2, 8120. 
619. uJJ.<•-15. SJJU. UW32. LW12, 547. 
(,JO. I <�·t,,J) 

C.>111.:c-ntrati,,n lnun th::- rep<1rti11== l1111i1 111 5 11111<"" th::- Jdt"dion limit. 
�!iJ LC',·d = The: m<"an l<",·<"I hd\\"<"<"11 lht" r,·p11rti11== ii111i1 and Iii<" uppa <"llJ or the linear 

rang�. 
High Le,·d = Con..:entration at the' uppc:r enJ 111" thc: linear rail==<'-

1 

l 
i 
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An out-of-control situation for accuracy control ch:ms m:1y be indicated by the following: 

1. Any one point plots outside thc control limits . 

2. 

3. 

4. 

5. 

Any eight consecutive points plot on the s:une side of the mean. 

Any six corrn:!cutive points trend in the same direction. 

A cyclical pattern is eviclem. 

Any three consecutivc points riot within the control limits but outside the 
warning limits. 

The occurrence of any cif tht!se c,·cnts will be inwstig:11ccl: Ct)rr,xtive actions ,viii he 

taken as requirt!d to return the system w a srate of st:Histic:1I control. All corrective 

actions will be clocumenti!d. 

I 1.3 !\ JETIIOD DETECTIO:'\ I.I:\ I ITS -\:"'D PR-\ CTIC,\ I. OUA:\'TIT ATIO� 

LL\IITS 

11.3.1 \IETIIOD DETECTIO;\ Ll�IITS l.\lD LS) 

T he detection limit of the mi!thod is 1hc lt),,·cst !i:t111pk c<111e.:cntr:1tio11 which can be reliably 

recovered and measured in the sample matrix wi1h a low b:ickgrnund level. To determine 

absolute MDL. st:uistically basecl procedures are :l\"ailable from EPA methods. The 

MDL studies will he rerformecl annually. 

The detection limit is defined :is follnws f1.ll" :1ll mea:-urem<.:nts: 

where: 

\·1DL = t
( n·I. I-CY. = l)_l)<JJ XS 

�v!DL = method detection limit. 

S = stanclard deviation of the replicate analyses. and 

t
( n-1. I-a. = 0_99) = Stuclems 1-value appropriate to a 99-percent 

t:lrn lick nee kve I and a stanclarcl deviation estimate 

"·ith n-1 tkgrcl.!� uf i'rccdnm. 

The reporting limits in Section 5.0 :1r.:: d..:ri,�·d fr11111 \!Dls. 
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11.3.2 PRACTICAL QUAJ\TITATION LL\IIT (PQL) 
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The PQL is defined JS 12 times the stJnclarcl deviation that is derived from the procedures 

used to determine MDL. 

11.4 COi\lPLETE;\'ESS 

Completeness is not Jn FDER require111e111 hut is an ESE-required ob_jective. 

Completeness is defined by EPA as ";1 llll.':1sure nf the :1111t1111H of valid d:ita obt:iined from 

a measurement system comparecl tl) the.: :111h>1111t that was c.\pci.:lc:d tu be obtained under 

correct normal conditions" (EPA. 1980). A rnmpkteness nf :lt least 90 percent for eJch 

parameter is the objective for this project. Following completion of the analytical testing, 

percent completeness will be c:ilc11lated :is follows: 

Comrleteness ( % ) = # nf ,·;1lid v qJucs rl.'pnrtc'd 
for parJmetcr y # nf �Jmples cnlkctccl for :1nalysis of y 

X [00 

If completeness is less than 90 percent fl1r any raramc:tc.:r(s). the Project Man:iger will be 

notified immedi:nely. The Project ;"\1anager is respt1nsible for determining if resampling 

will be necessary to meet project objectives and will inform the Project QA Officer and 

Laboratory Coordinator oi the decisil°rn. 

.J 

t 
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12.0 DATA REDUCTIO:\', VALIDATIO:\', A:\D REPORTING 

12.1 DATA REDL'CTION 

Data transfer and reduction are essential functions in summ:1rizing information to support 

conclusions. It is essential that these processes are .rerformed accurately and, in the case 

of data reduction. that accepted statistical techniques are used. ESE will use its in-house

developed CLASST�, for cl:Ha management. 

If applicable. example rak:ulations must be included with the analytical method to 

facilitate review. The entry of input data ancl calculations should be checked and the 

signature/initi:ils of the analyst or incli\'iclual entt!ring the data and reviewer(s) should 

accompany all data transfers with and wirhnut recluctinn. 

For routine analyses performed at the Gaines,·ille Laboratnry. samrle response data will 

be entered into CLASSrn by the :malyst or other designated incliviclual(s). The computer 

calculates the following: 

I. 

., 

3. 

4. 

5. 

Linear. quadr:itic. or log:irithmic regrt!ssion line for st:rndards. 

Coefficients of vari:Hil)n for replk:ues: 

Sriked recoveries. 

Reference sample concentrations. and 

Sample concentrations. 

Linear or quadratic equations wi II be used to calculate final data for laboratory analyses 

requiring a c:ilibration curve: 

Concentr:uion = Intercept + \1 (Responst!) 

The equation usecl tC\ calculate final data is tkp..:mknt l'll the line:1rity nf th<:! stancl:ird 

curve and method of analysis. 

---------- -

I 
.j 



Purgeabk organics by GCl/v1S arc calcubtcd as follows: 

(A,,,)(QJ 
Concenrr:nion (µg/L) = 

(R F)(A;,)( PV) 
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where: A.,, = area from the extracted ion profile of the primary characteristic 

ion for the target an:1ly1c in the sa111plc. 

Q,, = quantity of the irnernal st:U1clarcl I nanngr:1111s ( ng) I. 

RF = response factor (sec Section 8.0J. 

A;. = arca from the exrract�cl ion profile of thc primary characteristic ion 

of the internal stanclarcl in the s:1111ple. and 

PY = purgc volume (mLJ. 

Semivolatik organics by GC/MS arc calcularccl as follows: 

Cqnccntr:nion (µg/L) = 

(A,)(Q,.l 

(A,J (RF) 
X OF 

vnlumc 

where: A,,, = are:i from thc cxtr:1cted i\ln profile M thc prim:iry characteristic ion 

for thc target :111alyrc in rile $ample: 

A;, = area from the cxtractcd ion prufil<.! of the primary characteristic ion 

of the intcrn:il standard in the sample: 

0;, = qu:intity of the internal stancl:ird (ng): 

RF = response factor (see Section 8.0): 

FE = fraction extract analyzed = 
Volume injected (u l) 
extract volume (µL); 

\'Olumc = volurnc of extracted sample (111LJ: and 

lin:11 extra;;t 

DF = dilution factl1r = 

exrr:1..:r \'1,lumc prior tn dilution (mlJ. 
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The final data for CiC/MS semivolatiks ancl volatiles analyses arc calculated by the 

computer data acquisition system attached to each mass spectrometer. 

QC acceptance crittri:i (Section 5.0J for the rel:itive percent difference of replicate matrix 

spike recoveries anc! for the range of acceptable recoveries are electronically stored for 

each STORET numh:'.r/111ethod e0de cnmhin:itinn If the s:rnipk� in a batch (sample 10(1 

do not pass all th� (',C checb (Section 11.01. then the results rernnecl in all samples 

processed in the s:iir.::: s:rniple set may he cun�idcrecl a� suspc:ct :incl the analyses may need 

to be repe:nr.:d. 

Compkted b:itch folder� are srnred in a s.:.:cur-:cl c..:ntral location arranged by departments 

and numerically by b;Hch number. Strip d1an�. t:hrl1111;1togram!>. copies of parameter 

notebooks. :ind all nth..:r pt!rtinclll r;I\\ cl:11a and othl'r documentation will be stored in the 

batch folder�. 

Once the data set is complete for each sampling efl'nrt. the Laboratory Coordinator 

organizes the information in final reports appropriate to project requirements. This 

Laborato"ry Coordinator is responsible for tin:11 QC review and release of the data. 

12. J. I TIIE l>OCT:\IE:\'TATIO'.\ HECORl>S 

12.l.1.I GC/lll'LC 

Prior to an:ilysis. the analyst must obtain a tik fulder and all applicable logsheets and data 

sheets. 

Extraction Lo£!sheet--An extraction l0gshee1 (Figure 7-14). filled out by the analyst 

performing the sample extraction. will acclimp:rny e:ich lot nf samples throughout 

analysis. This sheet will includl! at k:,�t the fnllnwing. data: 

I . Pr0_i,•;:: n:1me :rnd number . 

., Ex1r:1�·wr·s initial�. 
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4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

Field group name. 

Sample numbers. 

Date extracted. 
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Analyte group !e.g., pentachlorophenol (P(PJ. PAHs. OCPsJ. 

Initial volume or wet weight of sample extrac:tecl. 

Initi:11 'fin::! pH (w:i!�:· s:1:1:pk). 

Extractin¥ solvent. 

Final rnlume/solvent. 

Lot number(s) of solvent(�) used. 

Date of cle:mup (if required!. 

Notes ancl comments affecting the extr:icti()J1 proc�clure. ancl 

Appear:rnce of each �:11npk. 

After extraction is complet�. extra.:ti,rn ll1ph�ets \\·ill b� fikd in the batch folder and 

accomp:iny the extracted sample� tn th_- in_;.trument:tl an:1ly5t. Each extract vi:tl will be 

properly labeled and include the folln,,·ing inform:llinn: 

1. 

'J 

·'. 

4. 

5. 

6. 

Project name. 

· Field group name. 

Sample number. 

Extraction co1icentratic1n factl1r. 

Date extracted. and 

Extractor·s initials. 

Instrument Lo!!b()0b--During analy�is. the following. infor111atil1n will be recorded in the 

instrument notebook: 

I. A log of the types of analyses run on the instruml.!nt. to include: 

a. Column condition� :incl temp..:rature zon:�. 

c. Refr·ren.:e tn a metl111d ck:..,:ribing 1:1� anal:,:-i�. 

d. AnalYsisdat::. 
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e. Dt!tt!ctor ust!d !e.g .. flame ionization detector (FID)]. and 

f. Detector conditions. 

'.2. Sen·ict! records. which arc kept in a separate maintt!nanct! log. 

Chromato!!ramc;--At the time of analysis. the! analyst will incluck on the chromatogram the 

following. information: 

I. D:tk :rnd time of analysi::-. 

"") 

3. 

4 

5. 

6. 

Analyst·s initi:11�. 

Instrument ust!cl. 

Fie lei g rnup name!. 

Sampk numht!r and other iclcntitication for each chrnmawgram. and 

Conccntr:ition./clilution factnr fnr each sample!. 

The chrom:1tograms. extraction lngslh.:..:t. and copii:s of instrumt!nt logbooks will be placed 

in the batch tile t"l1kkr. 

Chromatn!!rarhic Ln£:sh;.>et�--For each analy�is. the analyst \\"ill rernrcl all pt!rtinent 

information on a standard curve data sht!et :mcl chromatn graphic data logshect. The 

standard curve data shi::et lists the st:111clards. their cnncentrations. and the respective 

responsi::s. The chr0111at\)graphi( data sheet liqs the samples i.n order of injection and the 

factors nt!eclccl for calculating the i.:\)n,·entrati\)ns. A s:implc calculation using calculated 

response factor:-. \\"ill app.::1r on the had of the! chrom:1tngraphic data sheet if respomes 

are calculated manu:1lly. 

After the analysis and data reduction are complete. the chrom:nograms and worksheets 

will be stored in the batch file foldi::r and the daia entered into CLASSn1
• The folder will 

be turned in to Lahoratory Information Services for processing and storage in the secured 

central filing lc1c:1tinn. 



N"-: 

�-..i. 

Cl"-, 

LCQAPl29� 
Section No . ..11 
Date 05/JJ_/93 
Page .12_ of 13 

Stanc1arc1s--Prior to analysis. stock standard solutions and working solutions covering the 

working range of the method will be prepared. Procedures used in preparing the 

standards will be recorded in the standards rreparation notebook. The following 

information must be recorded: 

I. Refrrence standard source. 

.., Lnt numhc>r. 

3. Datt: or preparation. 

4. A11:1ly)r's name or i11i1i:1k 

5. Aclll:il weight m�asurl.!d. 

6. Volumetric fbsk \'Olume. 

7. Calculated concentration. 

8. Solvent nam� and 101 nurnb::r. 

9. Dilutiom. ancl 

IO. Expir:1tion elate'. 

Immedi:itely after an analytical standard ha:- been prep:1red. the st:ind:ird will be 

transferred to an amber glass vial or bottle and properly l:ibelecl. Standards should be 

refrigerated when not in immediate use. 

12.J.J.2 GC/i\lS 

Prior to analysis. the i::xtracting analy�t 111us1 (1b1:1in a batch tik folder and all applicable 

data sheets ancl log.sheets. 

Extraction Lo!!sheet--Once a b:itch has h�en established. the s:imple extraction and 

analysis procedure begins. A GC/MS extraction log.sheet (Figure 7-14). filled out by the 

analyst performing the sample extractinn. wil I a.::l·ompany the batch throughout analysis. 

This sheer will include at least the following clat:i: 

I. Prnject n:imc> :rncl numh.'r 

..., Anal\ �t·s initial:-. 

J 
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4. 

5. 

6. 

7. 

8. 

9. 

10. 

I 1. 

12. 

D. 

14. 

Field gr�n1p n:ime. 

Sample 11umbers. 

Date extracted. 

Analyte group (i.e .. acid�. base/neutrals). 

lnitial ,·c,lume or wet weight of sample ex1r;1ctecl. 

Initial/foul pH. 

E:--tr;Kt s-:11\·ent. 

Lot 11uml·cr(sJ uf Sl1l,·..:11t(�) u�ecl. 

Da1c 0f c,e;111up. :incl 

Notes and comment� :iff..:cring the extr:,.:tinn procedure. 
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After extraction. exu·a.:tion logsh.:eb \\'ill b� fiktl in the b;1tch fik folder and accompany 

the extracted s:rn1pk'- tn the imtrurnc:nt a11;dy�t. The extr;1c1 ,·ial will be properly labeled. 

The label will c0111:iin the following i11fur111;1tinn: 

1. 

"') 

Pro_j..:-:t n:,mc:. 

Field group. 

3. • Sample number. 

4. Extracri0n concentratinn fa.:tor :incl s0h·ent used. 

5. Date extr;1crecl. :incl 

6. Extractor"s initiah. 

Samnle Screenin!!--Sampk extracts m:iy be screened by GC employing flame ionization 

detection (GC/FIDl prinr w CC/�1S analysis to permit dilution of extracts (as required) to 

concentration le,·els comp:Hible with the GC/MS instrument and column capabilities. 

Spectral Dara and GCi�1S Computer Ouantitation Renort--Thc quantit:uive sample and 

standard data generared by the GC/MS dat:i system and all mass sp<:!ctral information will 

be labekd accorcling tl1 EPA-CLP :2/88 SO\\' and placecl in the batch tile folder. Manual 

data r<:!duction sheets al�u will b..: pl:l::..:cl in thi'.-- fokkr. 
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St:rndards--Prior to :rnalysi�. stock ::.tancLlrcl solutions and wnrking solutions co\'ering the 

working range of the instrument :ire preparc:cl. PrL1ced1ll'es med in preparing the 

standards must be recorded in the prep:irer·s l:lbor:itory nntehonk. The follO\\'ing 

information will be recorded: 

1. Reference standard source. 

2. Lor number. 

3. Date of preparation. 

4. An:tly�,-� 11:1111c: \lr initi:il�. 

5. Actu:11 \\'t!i�ht (nr \'ulum.: i 1111::t�uh:d. 

6. Volumetric fla�k \·olum.::. 

7. Calculated concentration. 

8. Sol\'ent n:ime :rnd lot number. and 

9. Dilutinns. 

The analytic:11 stancl:ircl wit! b;: tran:sferrecl immecliatdy tn a prnperly l:ibeled glass amba 

bottle or "ial after prc:p:1ratio11. St:rncl:lrd� slhHilcl be refrigerated when not in us=. 

GC/MS lnsrrumen! Lo!:!bnnk�--\\'hc1k·\·c:r the CC:�1S is used for sample an:ilysis. the 

following information will be recl1rckcl in an instrument logbook: 

I. 

3. 

4. 

5. 

6. 

7. 

lnstrumem condition� of the: ga� chrom:11ograph. 

lnstrumem conditions of the mas� spectrometer. 

An:ilyst"s initi:i!s. 

Date of an:ilysis. 

Sam pk number. 

Dilution factor. ancl 

Frame rderence number (FR:-.: l. 

Compound ldentific:ition--Comrouncl identificatiLrn will be m:ide in terms of the foll-scan 

mass spe:::trum obtained in the electron impa,·t 1110ck :it 70 ekct1\1m·o1ts (e\/). Compound 

idemificatinn will require the: prt!sl!nce nf all significant major ions at the appropriate 
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relative ahund:mce as obtained with an authentic compound or reierence spectrum from a 

reputable literature source. The selection of significant ions is strongly compound 

dependent. and be::ause of this :incl othc:r considc:r:iti(ins. 1hr: idemification of compounds 

will entail considerable prof.::ssion:il juclgmem :md experience. 

The most co1wincing evidence fc,r c0mp0t1nd idt>ntification is compari�0n of spectrum 

with that of an authentic compound obtained under identical opcr:ition conditions. When 

this is not po��ihlc clt1e (l1 compound ;1,·;iiL1hiiity. wmputer iclc:ntilication or manual 

library search \\ill he usecl. 

When no te111:1ti\'c ma1chc� :1re t'nuntl in the library. iclentitic:1tion will be ba�.:-d on 

application of known fragmentali(,n p;111crn�. c:mpirical corrc:latil11b. ancl isotope 

abundance data. All data reponecl as a result of library Sl!:irchc:s will bl! reported as 

tentati\'ely id<:!ntitic:cl compound� (TIC!-l. 

Compound 011:mti(ic1iic111--Thc: tcchniqu;:- uf c:xtrac.:tc:d ion cu1-rcnt profiles will be 

employed for th.: pr<:!liminary qualitati\·c: sear.::hin� and for quantification of individual 

compounds. Apprnpriate internal stand:mls "·ill be employccl to permit quantification in 

terms of the relati,·e response w these internal standards. Conc.:entration calculations and 

data reduction procedure� are given in Sect inn I 0.1. 

Spikin� with lntern:11 Standarch--..\11 sampk� \\'ill be: spikc:cl with 4uantitation standard� 

just prior to the GC!MS analysis (Se;:-tinn 11 .2J. Appropriat<:! im<:!rnal standards v.-·ill be 

selected for the remaining categoric:!-. 

GC/:'\·1S Instrumental Detection Limits--Th(! instrumental detection limit rders to the least 

quantity oi material required to pro,·ide a tot:11 mass spectrum ()i sufficient quantity to 

p�rmit comp0und identification Th;:- 111;1,, ,p�crrum rnu�t contain all nnjor ions with the 

apprtpriate rclathc abundance within �O p�r,·cnt of cithl!r :rn auth.:nti.: compound 
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analyzed under ickn1ical condition:- or an apprl1pri:11t! rderence srectrum from the 

literature. 

Data M:mareme111--Output from the gas t:hromawgr:iphy/ma�s spectrometry/ data system 

(GC/MS!DS) is variable. depending on the project. Ho,,·evcr. all raw data such as mJSS 

chromatograms will l1e st0rcd on magn::>tic- tap::>. Th::- final rcsul:s :ire tr:msmitted to 

CLASSrn by project and sample numh�r. Quantific:ition reports nresent the calculation 

results. The FR:--: is obtained frnm the q11:1111i1ica1ion repom. All magnetic tapes are 

kert in sequenti:11 orckr with rc:spet:t ll' th:: FR�. By fr,lll1wing this sequence. it is 

possible to obtain all raw cla1:1 for a panirnl:tr �:1111pk number. The GC/MS computer 

generates a data filt: that is 1ransmi11c:d 10 CL.•\SSn 1
_ L:ihnra:nry Information Services 

personnel prot:es� the: 1rans111i11c:tl cla1:i and gent.'r:11� a batch report. The b:irch is returned 

to the analyst for re,·iew. The batch fnlckr. containing tilt.' q11:in1itication report. batch 

report, caries of log.sheets.. ancl other p.:nin:::n1 ra\\" cl:"lta is turned into Laboratory 

lnformatio11 Services for f,r6cessing ·ancl storage in the sec:urecl central tiling location. 

12. I. 1.3 Tran· � kt al� 

Prior to analysis. the: :1n:1lyst must nh1ai11 a fik J
°

lild;:r and all applicable logsheets and data 

sheets. 

Digestion or Samrlc> Prenar:ition LP!!'-hcc>I--A cliges1ion or sample preraration logsheet, 

filled out by the :malyst performing the s:unpk digestion or sample preparation. will 

accomr:1ny e:1ch lot of s:impks throughout the an:ily�is. This logsh�et will include the 

follo\\'ing data: 

I. MethlKI used (GFAA. CVA.-\. IC.-\f > J 

3. 

4. 

5. 

6. 

Analy�1·� initial�. 

Date sampk dig�stecl. 

Final vol um;:-. 

Spiking solution used :rncl d:11-.: spikinf snlu1i11n prcp:ir�cl. 

1 

l 
j 
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7. Field Gr.nip. 

8. Sample.' numbers. and 

9. Note� or comments affec1ing 1hi:: cligestinn procedure. 
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Strip Chans--AI the: time of analysis (curri::ntly only applicable to mercury by cold vapor). 

the following infNnntion will be reCPrtkd l1n the strip chart: 

1. 

.., 

3. 

4. 

5. 

6. 

Analvst·s name. initials. or t'mpiliyce number: 

Date of analysis: 

lnstrumcr1/mc1l10cl u�.:cl: 

Ekment 1 1f i111cres1: 

lnstrumi::nt cnnclitinn;.: 

Sample m:11rix: and 

7. Comment�. 

During analysi!>. the an:1ly!>t will incliratc nn the strip chart sample numbers. QC samples, 

blanks. ancl st:rncl::mls. 

After the data ha,·e been reclucccl and recorch.:d in the instrument nott!book. the strip charts 

are placed in a b::uch file! folder ll'g..'thi:r with the .:opii::-- of the cligestinn logsheet, copies 

of the instrum.:nt l(igbnnk. and rcducti1111 sh.:d:-. Thc:-s' clat:1 arc entt!red manually or 

automatically uploaded to CLASSn, tl, gcna�11e a uniquely number,:cl hatch. The analyst 

reviews the data and validates ths' corre1:t transc:riptiun or data into CLASSn1
• Then. the 

batch is signed ancl submitted to Laboratory Information St:rvicl!s to he stored in the 

secured central filing system. 

For ICAP. tht: ICAP computer proclu1:e:-:- a data file that is e\'aluated and transmitted to 

CLAS Sn,. The analyst thi:n generatc:s a batch fnr revie". The batch folder containing 

the batch repnrt. th:' cfar:1 fik. cnpi:.'s nf Ing sheets. ancl all other pertinent raw data are 

turned in to Laboratl1n· lnfnrma1i11n S.!r\'i-:l!s for pr0cl!ssing ancl swrage in the secured 

central filing locatiun. 



-·· 

c::, 
co, 
t:",-.J 

-� 

6--. 

LCQAP!292 
St!ction No . .J]. 
Datt! 05/l]/93 

Page -1l.. of 23 

Laboratorv Noteboob--Each instn11nt!nt will have its own laboratory nmehool-;. After 

each analysis. the analyst will record in the notebook the following information: 

1. Probkms encountered durin_µ the clige�tion/analysis. 

2. Commems about the sampks and/or an:1ly1ical rrocedure. 

3. Jnstrum-:nt used. 

4. Methnci useci (GF.L>.A. CVAA. ICAPJ. 

5. Date of :rnalvsi�. 

6. Analyst(�). 

7. Element. 

8. S:1111pk m:1trix. 

9. lnstruni-·m cunditi(ln:--. 

10. Field grnup. 

11. Sample numbers. 

12. QC data. ancl 

J 3. Raw data. 

Standards--Stock st:rndard soluti()ns are purch:1secl from venck,rs. These stock solutions 

are certified by the ,·enclor for purity and cnncclllration. 

Standard prepara1ic1ns arc recnrtkcl in a l0gbnc1k. The information recorded includes 

preparer's name. lot number. clat.: of preparation. volumes used. c.:alcul::Hed 

concentrations. and clilutinns. 

Volumetric dilutions art! m:1ck fi\)111 the st0d �nluth)n 10 0bt:1in working solutions. Serial 

dilutions are then made fr(,m the wurl,;ing. solutit,ns 10 obtain working standards to be used 

to generate stan.:iard (;urves. \\'orl-;ing standard snl111ion� are stored in volumetric flasks 

and rrorerly laneled with the ft,llowing infur111:1til)ll: 

I. 

') 

3. 

Dare of preparat iun. 

Element(�). 
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4. 

5. 

Concentration. and 

Expir:nion d:ite (if not prcp:irccl daily). 

12.1. 1.4 lnorgc111ics 
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Raw data for most inorganic analyses is documemecl through the use of parameter 

notebook�. Tht' n01c'hriob may v:iry slightly in form:\! dc:pc:nclcnt upon the type of 

analysis. but. :ll :i minimum will co111ain the fullt1\\·ing: 

I. Analysi� clat�. 

2, Par:imc'tcr. 

3. STOR ET and rnethncl cock. 

4. Stanclarcl Cl11·,·c range :incl rcsp,111Sc� (\\·here applic:ibl.!). 

5. Analyti,::11 batch numhc:r . 

6. lnstrum�nt conclitit1n� (wh�rc applicabk /. 

7. Mcthocl reference. 

8. Sample. stand:ml. QC sampk and blank idc111ifi�·a1ion and responses or 

concentration as applicable. and 

9. Analyst's signature. 

Raw data for specialiicd instru111�111al analysl.!s arc drn:umcntt!d in the following sections. 

Inorgnnic Anah·sis In A11tna11aln.l·r 

Strip Cham--Tht! following information will bi: rccorclecl on the strip chart: 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

An:ilyst"s name. initials. or employee number. 

Date of analysi�. 

Instrument used. 

Analytical parameter. 

Analytical batch lllllllbcr. 

St:rnd:trd calibration s=tting. 

Sampk. standard. QC sample. and blank s:,mpk ick111i1ication abo,·c 

appn1priatc pcab. with clilutiun f:ll"tnrs when applicable:. 

------------------------ -
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After the d:na h:we been reduced and recorckcl in the p:-irarnetcr notebook. the strip charts 

are placed in a batch file folder with caries of the notebook p:iges and any additional 

related inform:nion. These data are entered manually or are t!kctronically uploaded to· 

CLASS ni to generate a uniquely numbered batch. The batch is reviewed for correctness 

and signed by the analyst and submitted for peer revic\\·. Wht!n peer review is complete. 

the reviewer sigm and 5uh111it, the h:11ch t() L;-1horawry lnfM111:11inn Sc!rvices rn be! 

finalized ancl stt,rccl in the sernr�cl cc11tr:1I tiling. lo:::1tion. 

Latior:-itnrv 1\'otcbc10b--E:ich :111:ilytic:11 par:1mct.:'r ha� its own laboratory notdiook. 

During analysis. the following inf11r111:11ion is recorclecl: 

I. D:itc! of :in:1lysis. 

4. 

5. 

6. 

7. 

Par:imcter. 

STORET and methnd cock. 

Instrument l'.11ndi1iom. 

Calibration standard s�·ttin� and rcspomc. 

Stand:ircl cun·c range :incl d:ite of prcr:1r:ll ion. 

8. · S:impk and QC identitic:iti1rn numbers. :md 

9. An:-ilyst·� sign:iture. 

Jnorg:111ic Annhsis In 11111 Chrn111;1t11:,:r:iphY 

Chrnm:\lo�r:im:----AII inform:iti1,n on the chrt,m:itogr:1111;, frl)l11 each an:ilytic:il run is 

electronically recorded from tilt: input provickcl during run set up. This information 

includes the following: 

1. 

�-

4. 

5. 

6. 

Analyst's initi:ils: 

Analytes: 

Analysis elate and time: 

lnstrumc!lt ickntiti-:a1i1)n: 

I mc:gr:tt i1 ,n parameter:--: 

S:1mpk. st:rnclarcl. and ()C sample iclentificatinn "·ith wnci::mr,1tiom and 

resrtmscs: :ind 
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7. Dilutioil factors when arrropriate. 

These data are ek1.::tronically uploadecl t() CLASST.'1 ancl a unique b:llch number is 

assigned. The dat.:! are re\'iewed ny the analyst for co1-rectness. signed and submitted for 

peer review. When peer revil!w is complete. thl! revie\\·er signs and submits the batch to 

Lab0rJ,0ry lnfurm:,1ion S:.:1Yi:�s tG b.: 1::d:z.:�! and swr;!d in th= s�:u:-ed cen!:·al filing 

Lanoratory 1\:0rehc1(1ks-Each insrru111c:n1 11;1:-- i1s \'l\\'n l:1burawry 1w1eb(1ok. The follo\\'ing 

inform:uion is recorclecl in the m1r.:>:hnnk during the s:;.>t up of th;! analytical run: 

1. Analysis elate. 

., 

3. 

4. 

5. 

6. 

7. 

An:ilyte. 

STOR ET :mcl method cud�. 

Instrument idemiticati\,n ;111d 0perating C\'lnditinns. 

Calibratinn stand:ird� and prep:ir:iti\,n cl:11c:s. 

Notes ancl co111111e1m :is appropri:1te. ancl 

Sample and QC s:impk iclentilica1inn numbers with dilmion factors "'·hen 

arplic:iblc. 

12.1.1.5 Racliorhl'mistry 

lnstrument Lo�bPllb--Ea;::h instrun1;:•111 will h:1,·;:- it� 11\\'11 laboratnry notl!book. After each 

analysi:-. the analyst will re-:onl in tl1c: notebook the following iniorm:ition: 

I. 

-· 

3. 

4. 

5. 

-'· 

6. 

7. 

Type oi :in:ilysis being perilwmecl . 

�:iml! nf persnn(sJ dciing th;:- an:ilysi:--. 

Sample names and numbc:r�. 

Notes of GM surveys perft1rmecl on sarnpks pril1r w counting. 

Background inform:uion nn sampk:- prior 10 couniing. 

Analysis dat;:-. 

D0curne111atinn conccrnin� �:,1111,1: analy!-i� (Diel s:1mpk� :irpe:ir to h:t\'e 

significa111 count r:1tc·? J. 



8. Physical arre:1rance of s:unpks. 

9. Flow rate of pses. ancl 

10. Detector conditions. 
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Service records are maintained in a serar:ite logbook and contain all information pertinent 

to calibration . .::kani11�. aml repair of i11�tru1111::m:1tiu11. 

12.2 DAT A \",\ Lil).-\ TIO:\ 

Unless otherwise speci1iecl by th.: cli�111. thr fPlluwing pruceclures for review/validation of 

data are employed. 

12.2.1 LABORATOR'\" ACTIVITIES 

Data review is iniri:lted by the bench :111aly�1 upon cnll\·ersion of raw d:11a into reportable 

data. The bench analyst review� pr�limin:m· cl:na entric-s. calculations. holding times and 

precision. accuracy. ancl c:ilibratiPn chc-:b. The an:ilyst pro,·ides explanation and/or 

corrective action for any methnd cun1r11I p:ir:1111-:1_-rs which are outside criteria and signs 

the analytical hatch when re:Hlv to r.:ka!--e th= data f11r funlk·r rrncessing �md review. 

The analyst's supen·isor or a design:11ecl rt!1·ie"·er :ilso reriews the analytical batch 

documentation associated with the batch (such as sample preparation/ digestion/extraction 

logsheets. instrument logsheet�. copy of s:implt! rrep:,r:,tion. eti.:.} and any explanations or 

corrective action� pro,·ided by the an:1lys1. 1 f tht: supr.:rvisur or designet! is not satisfied 

with the explanations or correcti,·e a.::ti1rn�. :rn additional expl:111:11ion or corrective action 

is provided in the b:itch. The supervisl1r l1r cksignec signs the analytical batch when 

satisfil!d with the data. 

The Laboratory Coordinator review:; analytical data hatches thar have explanations and 

Laboratory Coordin:unr abu re'"i'-'" � all final cl:11;1 r.::pnn:- fllr incnnsistt:ncies and 
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completeness pril)r to relea�ing the reports tl) the client: qualiticatilin or flagging, if 

needed. of data and/or QC summarie::. arc prnvidecl :1s apprL1priate. 

The Laboratory QA/QC Coordinator p.!rf0rms quarterly audits to check that required QC 

procedures are being followed. This pr0cedure ent:iils random revie\\' of analytical 

batches to see that the QC designated for the analysis are being consistently performed. 

A record of thi:-- auclit i� m:1int:1inl.!d by th.: Labl1r:lll)ry QA/QC Coor�linator. The 

Laboratory QA1QC C0l1rclin:11nr :1i:--l1 initi:tk':s and fl)i!liw� up Pn rnrrccti\'c actions to 

resolve QC problem�. 

The minimum QA/QC d:11:1 that should b-: incluckd in th.! data batch are the following: 

1. Sample data /m:1trix. elate of e.\traction. and d:He of analysis): 
' Parameter. result. ancl tc�t methncl iclcnt i ti cat ion: 

3. S:impk-spccitic det.!c-tion limits for ca-:h parameter: and 

4. Re�ults nf lahllrawry cnntrnl data. me1hocl hl:inks. spikes. and replicates (as 

required J. 

12.3 DATA REPORTl\'C 

Data reporting is accomplished by the Laboratory Coordinator using CLASSnr . The data 

flow schem.! for CLASsn: is pre�;.:ntecl in Figure I �-1. All client data and pertinent field 

information arc ent.:r.::d intl1 CLASSn1 clirc(·tly frl)l11 the chain of custody sheets. A copy 

of this information is given to the Laborat0ry Coordinattirs for verification to ensure that 

all pertinent inform:uion is availabh! :rnd ci1rrec1. An example of a Results of Analysis 

Report is shown in Figure 11-1. CLASS1
·'

1 stirts all a\·ailable samples for analyses for 

each parameter hy due date. client ID. 1iclcl group. i::t-:. Daily repons are generated by 

Laboratory Information Services and sent to each analytical department to notify them of 

samples that arc clue for analysis . 
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Each analyst who e111ers their analytical information directly into CL.A.SSrn as a batch 

report. The analysts enter st:111dard cur\'es (linear. quadr:uic. or logarithmic), method 

blank and control spike d:11a into CLASST' 1 to create a b:Hch. Sample responses are 

entered into the batch and the fin:il restilt� are then calcubted according to the methods 

specified in Section 7.0 of the ComrQAP and Section 12.1. The analysts check all their 

data to ensure that all information is a\'ailabk and correct hefort! signing the hatch report. 

The analyst's super\'isor or Department Manager then re,·i_-,,·s the fin:11 h:itch report and 

signs it to \'erify that all data are :iccur:11-: a:-- r�rorted. The h:itch is then finalized hy 

Laboratory Information Services. Once ;1 ha1:.:h is fin:liizccl. the analyst or analyst's 

super\'isor cannnt change the dat:1. Any rcque�ts f0r cu1T,::-,tillns are sent to Laboratory 

Information Sen·ic.:es where the ch:111gc'� are m:1,k. The Lahnr:1wry Coordinator generates 

and rrerares frt)f11 CLASSn ' the fin:11 reptlJ'I tl) tht.: dient. Th.: L:ibor:itory Coordinator 

reviews the tinal rerons for incnn�isten,:i.:s anti c.:nmpktc'nes�. Deli,·erables v.:iJI comply 

with NEESA!HAZ\\'RAP or project sp.:cil
°

i..: requirement� for the DQOL (D:ua Quality 

Objective Level) srecified for each project. Prior tn the rekas<! to the client the final 

report is peer re\'iewecl using the checkli�t in f-igure 12-J. 

12.4 DATA STOit-\(;[ 

A hard copy of :ill b:itch ft1lder�. suppl1rting dc1eunh!IH!-. :rncl project files are filed 

chronologically by department in the sernrccl t:cntralizecl hatch storage locatecl in a 

separate building. The newer b:itd1 folders arc al::-o stori:d chrunologically by department 

in locked file c:-ihint.:ts locatl!d in lnformatil1n Sen·k-.!s Dt.:p:-irtmcnt. The batch folders 

include copies of s:imple prep:iration/digestioniextraction logshcets. copies of instrument 

logsheets and standard preparation logbook p:1ges. l:ihoramry chain of custody. and raw 

data. The hatch folders may be checkl!d out for review hy l:thl)ratory analysts. 

Laboratory Coorclinatnrs. l1r labnr:11ory rt:r�l1nn�I. /\ program for tracking folder status 

and custody is ,n-ailahle in CLASSn1
• Thi:- prugram i� uc;ecl tn track folders that have 

been checked nut. In aclclitilrn. an�' p;:!rstinnd chcckin� l)llt :1 batch folder from 

Lahoratury lnfnrmatinn Scr\'it:�s is rl.'.q11irt.:d Ill si�n. d:lll..'. inclicat..: the batch numbers. and 

department numbers on the Document Cuntrnl Logbook ( Figure 12-4 ;. \\'hen th� 

labor:uory or QA personnel arc tinish.::d re,·ic,,·ing the batch folders. they arc rl!turned to 
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Laboratory Information Services :md th<:' Document Control Lng.bLmk is signed and dated. 

At a minimum. all project fiks are kert fur 5 years. 

The original !Jboratory notebooks and analysts notebooks arc med until they are filled, 

then sequentially numbered and archi,·cd by the superYisor within each department. 

All dat:i stored in the CLASSrn d:1t:1h:is� are b:1cked up every cl:iy except S:m1rday using 

electrnnic optic:il di�b nr _.q11i\':1k11l hi�h-den,ity �t1ffa);e media. Disks are stored in 

special fi ks ancl arch i ,·t.:d in :i separ:11,· bu i Id in� i 11 a �..:-:u red ai r-cnnd it inned location. 
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I Quality Control I 

I Calculate Result, I 

I lntersample QC I 
I Reports I 

Figure 12-1 
FLOWCHART OF THE CLASS PROGRAM 

SOURCE: ESE. 
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-store collection time and date 
--s:��e !i£lC do:o 

--list ·of sample, available for each 
parameter sorted by due date 

--reserve analysis 
-input calibration, qll4lity control 

and ucple data 

--calculate calibration curve, spike 
recovery, replicate acd reference 
sample quality coctrol 

-calculate acd store final sacple 
concentrations 

-check for data inconsistencies 
--perfon::: interparameter calculations 

--produce report, of sample data, 
quality control, and etatistical 
analyses 

ENVIRONMENTAL SCIENCE 

& ENGINEERING, INC. 
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ST>.TUS: FlS>.L 

PROJ'ECT NUMBEF.: 99999 0000 PROJECT 11>.M:!:: tX>.MPLt:: PROJEC7 
FlELO GROUP: xxxxxxx L>.B COORDIN>-.TOR: >.L>.N CHtWi 

RtSULTS or >.N>-L'l'SIS 

Mh'5 Ml-16 HWi MWlC, 
PAR>.tiITERS STORE:T xxxxxx xxxxxx xxxxxx xxxxxx 

UNITS HETHOD , 2 3 ( 

0.).TE 0(/13/90 0�/13/90 04/12/90 Ot./13/90 
TIHE 11: 1 5 13:00 15:00 I 4: 00 

LE.>.D,TOTAL 1 051 16. 1 i9. 9 22. e 1 3. 9 
UG/L CF>.>. 

1,2-0!BROHOCT!i>J,,E 77651 < 0. 01 3 0.078 < 0.01 3 <0.013 
(EDB) UG/L EC 
CAP.BON TETR.>.CHLORIDE 32102 < 1 . 01'.1 � 1. 00 < 1. oc < � • C:, 

UG/L HJ.. 
CHLOROBE!{ZENE 34301 <I. 0 C < 1. 00 < \ • 0 0 < 1. 00 

UG/L Hh 
CHLOROCTH>.NI: 34 3 \ 1 < 1. 00 < 1. 00 < 1. 00 < 1. 00 

UG/L H>. 
CHLOROFORM 32106 < 1. 0 0 < l. 00 < 1.00 < 1. oc 

UG/L H>. 

CHLOROHCTH>.!{ E 34418 < 1. 00 < l. 00 < 1.00 < 1 . 0 0 
UG/L HA 

1,1-DICHLOROETH>.NE 34496 < 1. 00 < t. 00 < 1 . 0 0 < 1. 00 
UG/L H>. 

1,2-DICHLOROETfih};I: 34531 < 1. 00 < 1. 00 < I.CO <, . 0(1 
UG/L H>. 

1,1-DlCHLOROETHYLI:NE 34501 < 1. 00 < 1. 00 < 1.00 < 1. 00 
UG/L H>. 

TR>.NS-1,2-DICHLORO 3( 5( 6 < 1. 00 < 1. 00 < 1. 0(1 < 1 . 0 0 
I:THO.E UG/L H1' 

HE:TBYLENE CHLORIDE 34423 <I. CO < 1. 00 < I.CO < 1. oc 
UG/L fi)., 

I 1,1,2,2-TETR>.CHLORO 34516 < 1. 00 < 1. 00 < t. 00 < 1. 0(1 

I I:TlihNE UG/L H ,_ 

TITAACHLOROETHO-I: JHiS < 1. 00 < 1. 00 < 1. 00 < 1. QC, 
UG/L HA 

1,1,1-TRICHL'ETH>.i-:t 34506 < 1. 00 < 1 . 00 <1.00 <1.00 
UG/L fi}, 

1,1,2-TRICHL'ETH>.NE 3(511 <I. QC, < 1. 00 < t. OG < I • OC 
UG/L fl A 

TF.ICALOROCTHDIE 39160 < 1. 00 <I. 00 (1.00 < 1. 00 
UG/L BA 

BENZO.E 34030 < 1.00 25.0 < 1.00 < 1. 00 
UG/L J'I 

ETHYl.BtNZENE 34371 <1.00 < 1. 00 <1.00 < 1. 00 
UG/L PI 

TOLUD<E 34010 <1.00 < 1. 00 < 1.00 <1.00 
UG/L PI 

XYLENES, TOTAL 81551 < 1. 00 150 < 1 .00 <1.00 
UG/L PI 

KETHYL-T-BUT'ETHER 98676 2.90 5.50 < 1. 00 5.42 
UG/L PI 

VOA,TOTAL(BTEX,Tl 97512 < 1. 00 175 < 1. 00 <1 .oo 

UG/L PI 

\ 

I 
Figure 12-2 
FINAL RESULTS OUTPUT FROM THE DATA ENVIRONMENTAL SCIENCE 
PROGRAM & ENGINEERING, INC. 

SOURCE: £SE. 
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Project II Project Name 

Field Group(s) 

Comment 

Depar1ment's ·excepted" batch checklist(s) reviewed? y N 

Corrective actions· /data flagging required? y N 

If yes, per1ormeo? y N 

Blank data (equipment. rinseate, field, trip) reviewed? y N NA 

Corrective actions• /data flagging required? y N 

If yes. per1ormeo? y N 

Field dupe data reviewed? y N NA 

Corrective actions"/data flagging required? y 

II yes. penormed? y N 

Data set reviewed against historica:? y N NA 

Data set reviewed for reasonableness? y N 

If yes. by _·_ self. or 

In general. were project QC requirements met? y N 

If no. add comments below. 

QC deliverable prepared and reviewed? y N NA 

Deliverables in conformance with requirements? y N 

• Attach a COP)' of any corrective action 

Comments: 

Completed by Reviewed by 

Date Date 

Distribution: 

WHITE - lnfomiation Services YELL(;W - Laboratory Coordinator PINK - Div. Administration 

Figure 12-3 

DELIVERABLE CHECKLIST ENVIRONMENTAL SCIENCE 
& ENGINEERING, INC. 

SOURCE: ESE. 
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DOCUMENT CONTROL Pae.e .13... of ..D 

PLEASE USE SEP ARA TE Lt NE FOR EAC_H BATCH CHECKED-OUT/ 

! 
DATE/TIME DOCUMENT TYPE DOCUMENT DEPT # 

DATE/TIME INITIALS ✓ �NITLALS 
OlJT (•� .... ...,,.F.0.-.-...) RETURN 

. 

I 
"" 

I 
Figure 12-4 

DOCUMENTCONTAOLLOGSHEET ENVIRONMENTAL SCIENCE 
& ENGINEERING, INC. 

SOURCE: ESE. 

I 
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Corrective action is necess:1ry when any 111c:asure111ent sy:;tem fail� 10 follow this LCQAP. 

Items that may need corrective action range from a minor problem of a field team 

member failing to sign a field form to a m:1_jor problem of :rn analyst using an improper 

analytical method. For this reason. co1-rective action protocols must be flexible. 

I �. I A :\' A I. YT I CA I. 

In general. item� nl.!edin� L:1)rre,ti\·.: :1l·ti1111 fall in111 thri:e '\:urrl:!�·tilln" cat:!gories: short

term. long-tc:r111. :md QC: each item rc.:4uirc:� clifferc:111 ac:tinn. 

13.l.J SHORT-TER;\J CORRECTl\'E ACTIO:\S 

These actions consist of minor and major problem� th:H can be corrected immediately. 

Examples inclucle failure tn dare or sign a st:mdard form. incorrectly preserving sample, 

and errors in data e111ry. Correctiv..: acti1)n i� initiated by ,·erb:tlly calling atlention to the 

problem followed by wrinen 11oti1i�·ati1111. 

13.l.2 LO�G-TER:\I CORRECTl\'E ACTIO:\'S 

The actions consist of minor and major rrnbkms that require a series of actions to 

resolve the rroble111. The actions 10 be ta�en are rnortlin:ned by the Project QA 

Coordinator or Laboratory QA/QC M:magl:!r. and a QA correcti\'e action and roming 

form (Figure I )-1 J i1; used tn track the acti\111. An ex:11npk of thi� type of corrective 

action is as follows: 

Problem--A l:tbnra10ry :111:1lys1 fail� 10 calibr:H.: :1 pH meter prior to use'. 

Corrc:ctive A<.:tinn--The problem i:-- identified by the person originating the 

correcti\'e action. responsibility i� assigned to :m appropriate person (may be 

someone other than person failing to calibrate the instrument). re-training of the 

analysts in the t1se of the in�trum.:!nt is required. and the instrument is calibrated in 

prior to tht! nt!xt :malysi::-. Th:: Prn_i::ct QA Cnnrdiantnr or tht! QA/QC Coordinator 

;iuclits this process 10 as:-urc th:11 it i:-. c11mpkted in an c:xpccliti(1us manner. 

i 

I 
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CORRECTIVE ACTION REQUEST AND ROUTING FORM Page -1.... of� 

1. Identification of a problem: CA# 

Originator: Date: 

Nature of Problem: 

2. Determination of Required Action· 

Responsibility Assigned to: --·--- Due Date: 

Rec-ommended A::tion: 
---

3. Implementation of RCQuir�d Action: 

Responsibility Assigned :o: Due Date: 

4. Assuring Effectiveness of Action: 

Responsibility Assigned to: Due Date: 

Procedure to Assure Effectiveness: 

Corrective action status: Accept.able Unacceptable 

Signature: Date 

Figure 13-1 
QUALITY ASSURANCE CORRECTIVE ACTION ENVIRONMENTAL SCIENCE 
REQUEST AND ROUTING FORM & ENGINEERING, INC. 

SOURCE: ESE. 
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13.J.3 QUALITY CO:'\TROL CORRECTl\'E ACTIO:'\ 

Consists of corrective action following. :i failure to meet QC criteri:i specified in this 

LCQAP and thc :inalytical methods. Act inns taken consist of two types: those resolved 

within each analytical dep:inrnem ancl thtisc: re::-nl\·c:d uutside th::: dc:panment. Examples 

outlining the differc:rKes between these two types of corrc!ctive action are as follows: 

\\'ITH I;\ DCPART:'IIE\'.T ACTJO:--.; 

Tuning resulb f\ir GCl�·IS 
fail criteri:-i in !\1erl111cls 6�4 
:incl 6�5 

St:mclarcl cun·e cnrre l:H ion 
cot!fiicient is k�� than 
0.995 

Sample! respon<-e falls out
side calibratiun cun·e 

OUTSIDE DEPART\IE'\'T ACTIO:\ 

· OC Failure 

Holding. time� are exceeded 

Anah·sr retunc!s instrument 

.-\n:ily:-t in,·c:stig:He.s problem 
and rerun� curve and samples 

An:ilyst clilut:s sample into 
range or cu n·t! 

Dc·p:1rtm,:nt Action 

'.\cit i fy f >n,_i..:ct Ma nag.er. L:-iboratory 
Cl>ordin:nor. and Project QA 
C:oorclin:iror: rt!sampling. may be 
neces�an· 

The corrective action procedures th:it will be t:iken by the Gainesville Laboratory 
following a failure to meet QC criteria specified in this LCQAP and the analytical 
methods are summarized in Tables I J-1 through I �-6. 

Corrective actions in the l:ibor:it0ry are drn.:urnt!nted and tracked using the Corrective 
Action Form ( Figure I>- I J. 

Correcti,·e :ictit1m 111:1:- he initiatecl for cach rncao;urernent syst�rn (individu:il disciplines) 
by subproject 111:111:1��-r� nr tllher rc:splin�ihk indi\'idu:,b :-ud1 :1� the L:1boratory QA/QC 
Manager. Dep:mm.:nt �bna&;:-r. or Di"isiun ;\l:tn:1&;:-r. Th� P1\1_j:;!.:t ().-\ Coordinator. 

1 
I 



LCQAP1292 
S.!ction No.11.. 
Date 05/J]/93 
Page ...±.. of .J.B._ 

Tahlc D-1. Summary of Corr.:..:1i,·c- A.-ii,111 Prn,·c-Jurcs fur l"1t:1als Analy2t:J hy Grilphitt: Furna..:.: and 
C,1IJ Vapor Alomil· Ahsurptiun Spc-.-in,,,·npy 

Quality Control 

Initial calibration 
v.:ritication stanJard 
(ICY) 

Calibration hlanl; (!CH) 

Calihra1io11 .:unc
corrdation .:oc-fti,·ic-111 

Calibration l"llJYe 

Continuin� ..:i1lihra1i1111 
,·cri li.:al ion stanJanl 
(CCV1 

M.:thod hlank (M81 

.S, l\111 lilllt'' DL tli,1,·,I 111 
T;d,k 5-:'il 

Brad,t'ls all sa1111'k 
fc'Sl'H Hl,t"S 

- - ::'ll',, .,r 1n1,· \;du,· 

.S. two time-, DL Clistc-J in 
Tahlc- 5-:'i) 

Corr.:di,·.: A..:tion 

Rcrwi standl!rd. if still 
n111 nf ,·nnlrnl. rc-,·Hlif--rak 
instnrm.:nt. 

Re-run the- hlank. if still out 
111' l00ntr11f. repl'lK"CSS anJ 
reanal yz..: th.: hlank. 

Rc-r1111 ..:illihratilln 
sta11J;1rJ.,. if still out of 
l'.Olllr<>f. prc-.parc ncw 
..:alihration stanJarJs and 
rn·,rlihrat,: thc instnrmcnt or 
Ull1:u111c-11t ,,hy Jata arc: 
il(l'C-rtahlc-. 

Dilute: anJ rc.malyz..: 
within the- .:alihration cun·.: 
ran�c- or Jn,umc:nt why data 
arc- il<.:l·c-ptahlc- if rc:analysis is 
nut pllssi hie-. 

Rc-n111 stanJarJ. if still 
uut llf ..:ontr11l. rc-,'.alihratc 
i11,-.tn1111c-11t and rc:llnalyz.c
samplcs run sin.:.: last 
a,x.::ptahl.: CC\'. 

Dctc-rminc: the cause: of 
the hlank problem. rc:digcst 
sc:t. if nc:.:essary, or documcnt 
why uata arc: a.:c.:ptahlc. ] 
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Tahlc 13-1. Su111111,11·y .,f Corrc:..:tiY<' A..:ti1111 Pr11,·C'dllr<'� f11r /\IC"tab An,dyz,sJ hy Graphite: Furnace anJ 
ColJ Vapor Atomi,· Ahsorption Sp<',trns,·.,py (ConlinucJ. Page 2 of 2) 

Quality Control 

StanJarJ matrix srikc 
(QC chc:..:k st;111JarJ) 

Sample matrix spike 

Sample: m<1tri:-. spik<' 

Note:: DL = dc!C'.-tion limit. 

S.:c Tahk 5-2 1;,r pa,·cnl 
rt',.'ll\'c:ry l'lllllr,,I limits 

Sc-c- Tahk :'i-2 t'llr 11.:r,.:111 
ft','\)\'C:1') l'llllll'lll !111111� 

S,·,· Tahl.- :'i-2 l11r RPI) 
l'llll(f<ll lilliil� 

RPD = rc:lal1\·c: p<'r,·c:nt J1tkr,11,,·. 

Sour..:e: ESE. 

Dctc:rmine anJ ..:orre..:t 
problem. redigest anJ 
reanalyze samrles, if 
nc.·,·�.,ary. "' Jo..:ument why 
Jala ;ire m.:..:cptahlc . 

If stanJnrJ matrix spikt! 
iinalytcs .ire \\'ithin ..:ontrol 
limits. ,1ualify the data. If 
not. Jc-tcrminc anJ corrt!ct the 
prllhl.:m. rcdi!,;cst am! 
rc:;111alyzc sample:-. if 
nc,cssary. or do..:umc:nt why 
Jat;1 ilfc: <1..:..:eptahlc:. 

1 I sta111.J;1n..l matrix spike 
an;ilyt<"s arc \\'ithin control 
limits. qualify the data. If 
not. dctc:rminc: anJ c.:orrt!t:t tht! 
prohlC'lll. reuigc:st anJ 
reilnalyu samples. if 
ncl'css;1ry. or J1,n1mc:nt why 
Jala iil'c a..:..:eptahle. 
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Tahl<:' 13-2. Summ:1ry of Cnrrt'.:tiw A,·ti11n Pn,,·c-Jurc-s fnr !\1d:1b An:dyz.:J hy lnJu.:tin:ly Coupled 
Plasma Emissi11n Spt',·t r11sc:11py 

Quality Control 

Initial calihration 
veriti..:ation stanJarJ 
(]CV) 

Calihnit ion hl:,nk ( I C'll l 

lntafc:rc:n.:c: d1c:,·k 
stanJarJ (ICSJ 

Conrinuing l·,tlihra1i11n 
vc:riti,·a1i11n slanJard 
(CCV) 

MethnJ hlank (l\!BJ 

.S. '"" time-,- DL (li,-tnl in 
Tahl..- :i-21 

.S. 1,,·11 time-, DL 1li,-tnl in 
Tahlc- 5-21 

Corrc:..:tive Action 

Raun standard. if still 
Olli nf l'Clnl n,1. 
rt'..:alihratc: instntmc:nt. 

Raun rhc: hlank. if still 
11u1 of l·11nln1I. ro::prn,c:�s 
and rranalyZt: 1hr blank. 

Rt'fun slanJMJ. if still 
Olli of l'llnlr11I. 
rc:c:,d i h rat t' i nsl ni mc:n t 
and r.:vc:rify c;tlihrntion. 

Rt'fun slanJarJ. if still 
Olli of control. 
rt',·,dihrak instnimo::nt 
,111J :mJ ro::analyzr all 
s:1mpl.:s run sin,·.: lasl 
a,·,o::prahl.: CCV or 
J,,,·umt'lll why dala ar.: 
aL·,·c,ptahlo::. 

D<""rcrmint' rhc: cause: of 
!ht' hlank prohl.:m: 
rc,diJ:'t'SI samplc:s if 
nt',·.:ssary or documc:nl 
why Jata art: acc:o::ptahlc:. 

..: 
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Tahlc- 13-2. Summary 11f Corrc-cti,·c: A..:tion f'm,c:Jurcs for l\·ld,ds Analyz.c:d hy lntlm:tivdy Couplc-.d 
Plasm.1 Emissi11n Spc-..:trnsc·llp) ( ContinucJ. Pa�,: 2 of 2) 

Quality Control 

StanclarJ matrix spikc
(QC chc-,·k stand;:rd) 

Sample- matri:-. spike-

Sample- m,1tri:-. spike· 
duplic:atc: 

Note:: DL = c..lc:tr.c·tion limit. 

Ac:c:c:ptan�·e Criteria 

Sc:c- Tahlc 5-2 f"r pc:rc:c-nt 
rcc'11\'cry ,·,1ntn1I limit, 

Sn· Tahk 5-2 (.,r pac·cnl 
rc:c'll\'cr� ,.,rntrlll limits 

Sn· Tahlt· 5-2 !'or !{[ > [) 
,·pntml limit> 

RPD = rclatiw pc-r,ent Jiffc-rc:11.·c. 

Soun:.:: ESE. 

Corrc:.,;tivc: Action 

Dc:tc:rminc: and c:orrc:.,;t 
rrnhlcm. rc:uig<'st ancl 
rc:analyzc: sample:�. if 
n;.•� . .-��:.;a :-y. or i..Jn,:t11���ii: 
,d1y d,1ta arc: ac:..:c:ptahlc:. 

If stanJarJ matrix 
analytc:s arc: within 
c·ontnil limit.,. ljllalify 
the: data. It not, 
tldc:rminc: anJ rorrc:i:t 
prohlc:m. rt'.analyzc: 
samplc:s. if nc:c:t:ssary. or 
Jo,·11111c-nt why dal.< arc: 
an·c-ptahlc:. 

If standuJ matrix 
analytc-s arc- within 
c:1111tr11I limits. ljllalify 
the Jat;t. If not. 
Jrtc-rminc- and ..:orrc:i:t 
the prohlc:111. rc:analyzc
the samplc:s, if 
ne,·c:ssary. or <.loc:umc:nt 
why d.1ta arc: ac·c:c:ptahlc:. 
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Tahlc: 13-3. Summnry of Corrc:..:ti,·c: A,:ti,111 Pn>,C'Ullrc:s t'llr ln11r�ani,s. Oil anJ Grc:asc:, Pr!!rolc:um 
HyJn11:arhons. and TOX 

Quality Control 

Calihration curw 
codfo:ic:nt 

Calibration ..:urYc 

Calihration hlank 

Continuin� �·alihr;1tiun 
vaiti.::ation stanJard 
(CCV) 

Method hl,mk (�181 

Sample: rc:pli,alt' (RP)'' 

A..:,·c:plan,·c Crit.:ria 

2 0.99:i 

Bra,�c·I., all s;1111pl<' 
rc:.,p, >n�C"' 

_:5. l\\·P ti111c, the DL (listcJ in 
TahlC' 5-JJ 

+!- ::!U�-, 111 tru..- ,:du., 

_:5. t\1·11 ti111cs the' DL (lislt'J in 
Tahk :i-JJ 

s.,c: Tahl.: 5-� for RPD 

Corrc:..:ti,·c: A,·tion 

Raun calihration correlation 
slandarc.ls if still out of control 
prcpar� nc:w calihration 
s1a11Jards anc.l rc:..:alihratc: the: 
instrumc:nl. or uocumc:nl why 
ual:1 arc: a..:,·c:plahlc:. 

Dilutc anc.1 rc:analyzc 
sa111plc:s \\'ithin thc calihration 
..:lllYc ran�c:. or Jocumc:nl why 
uala arc: ,K·..:c:plahlc:. 

out of ..:onl n,I. rc:prrn.;c:ss 
:ind reanalyze: the: hlank. 

Rc:run st.inJarJ, if still 
0111 of ,·ontrnl. rc:calihratc: 
instnrrncnl ancJ reanalyze: 
samples run sin..:,:: last 
a,,cptahlc: CC'V or document 
why c.lala arc: a..:..:c:plahlc. 

Ddc:rminc: the: causc of the: 
hlank prohlcm. rc:analyzc 
samples. if nc:,·c:ssary. or 
uo..:lllllC'llt why clata arc: 
a,·,·c:pl:1hlc:. 

Dc:tc:rminc: ancl correct control 
limib prohlcm, r<!.lnalyzc: 
sample:. if nc:..:c:ssary, or 
uo,·urnc:nt why clata arc: 
a,,c:ptahlt'. 
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Tahlc: 13-3. Summ:1ry of Corrc:ctiw A,·tiPn f'n,,t'Jllr<'s ti,r lnori;ani,·s. Oil anJ Grasc:. Pc:trokl1m 
HyJni.·.irhons. ,1nJ TO\ (C11111i1111c:J. f'a�c: 2 of 2) 

Quality Control 

Standard matrix srikc: 
(QC ch<"d: st;:nJ::ru) 

Sampl<" n1:11rix :<pd.c: 

Samrlc: matrix srik<' 
duplicate: 

Nole: DL = clc-1c-,·1ion limit. 

Sc:c: Tahlc: 5-2 for pc:r,·<'nl 
f(l'<'\'�:-y �-� '!H !'"'. ,, I j l!�i t:: 

s�c: T:,hk 5-2 r,,r p,·r,-t'lll 
rt',11,,·n ,·11111ri,I lim11, 

Sc:<" Tahk 5-2 tor Rl'D 
l"onir,d li11111s 

RPD = rc:pli..:alc" rc-r,·c-nt Jitlt'fc"ll,t'. 

Corrc:cti\'c: Action 

Dc:tcrminc: and corrc:ct 
rrnrl.:n:. rc:an:tlyz::: �:unrl::� :!" 
nc:..:c:ssary or Jocumc:nt why 
J;d,1 n1 c: a\..""CJ ,la: 1:c::. 

If slanJarJ malrix 
analy1c:s art' within control 
limi1s. qualify thc: Jata. If 
11<>1. tldc:rmini:: anti ..:orrc:ct the: 
rrohli::111. ri::analyzc: �ample!�. if 
nc:,.,::.,-.sary. or Jo..:umc:nt why 
Jara ;1ri:: a,·..:c:rtahlc:. 

lfstanJartl matrix 
analyti::s ari:: within control 
limit,-.. qualify !he: cli1t;1. If 
nnt. Jc:ti::rminc: anJ currc:ct thc: 
rr,,hlem. rc:.analyzc: the: 
s;1 mpl<'s. if nc:i.:c:ss:1ry. or 
Jo..:umt'.111 why th,:: data art! 
a,·,·<'pt:1hlc-. 

*Sample: rc:pli;;alc" is only rc:q11irc-J for rc-sidu:-,-.. pH. spi:,iti,· ,·onJu,·ti,·ity. anJ turhitlity analysc:s. 

Source:: ESE. 
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Qualit,· Contrnl 

BackgrnunJ chcd, 

Pc:rfonnan..:c .::ht"c'k 
...... -.1..-.1 
.)lM•1',J110 \,,I 

Sampk ro::pli-:att" <RP! 

StanJarJ matri:-. ,-pikt" 

(QC .::ho::d. :<tambrd) 

Sc:o:: Sc:..:tion 9.-l.12 

S.:o:: 5<",tinn 9 .-L 12 

� l\\'11 ti111,·, 1l1e· RI. 

(li,rt"J in Tahl.: 5-.,) 

St"c Tahl,:- :'i-2 f,,r Rl'l) 

..:ontrnl limit--

Sc,:- Tahl,· 5-: l11r p.·r,,:-111 
rc,,ncr� ,·111111111 li111i1, 

Sc:- Tahlc- :'i-2 f11r pcr,.:111 

rc..:1ncry ,1111tn1I 1111111, 

LCQAPl29� 
Section No.Ll_ 

Date 0."i!l]l9> 
Page _lQ_ of� 

C'hc,k .mJ dc:an th.: instrumo::nt anc.l rt!peat 
lh<" ha,kgruunJ d1c-,·k. 

C'hc,k the- insrrnmcnt antl 

rc,:alihr;ilc 1hc- i11�1rumcnt antl r=c:oun: th= 
,-1:111d:irJ 11r J11..:11111c11t why Jalu ar.: 
a,,cplahi,. 

Oc-1..-r111i11c- the- l·au,c of thc 
hlanJ.. pn,hlc-111. rc:an,ilyzc samplcs. if 
nc,·c:<sary. or tl11,u111cnt why tlata are 

a,.:c-pt:1hl.:. 

Ddc-nnin, anJ l·orrc..:t th.: 
pn ,hlcm. rcanalyzc sample. if nc:cc:ssary . 

or d,1,11111.:111 \\·hy tl:ila arc-. ai:..:c:ptahlc. 

Dc-lc:rminc- anJ ,·01-rcc:t the: 
pr11hl.·1n. re-analyze- slantlard 

s:11npk-,. ii 11;:-,·c,,ar). or tl11..:umcnt why 
J:11:a :ar.: a,,c-plahlt-. 

Dda111i11,· and ,·orrc,·1 the 
pn,hl.·111. rc-:111aly1.c s,11npks. if nc:.::c:ssary. 

11r Jn,11111c111 why Jala ar.: a.::cc:pt,ih!t:. 
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Tahlc 13-4. Summary of Corre--·tiYc A1:tion Pro,cJurcs 1iir R;uJionu,liJc-s 

_l 

I 

J 

Quality Contnil 

Sample: matrix spikc
clupli..:atc: 

Sc-e T.ihlc- 5-2 li,r RPO 
,·ontml limit-

--------··-· - - - -- - - ---------

Note:: RL = rcpnrtin� li1111t 
RPO = rcpl1,.1k pc-rl.'c-111 tlifli:-rc-11-·c-

Sour,·e: ESE. 

..._ ________ -- --- -- -- -

Corrc:,·ti,·<! A..:tion 

Ddc-nninc- .inJ ..:orrc:d the: 
prohlc-m. r.:.analyzc: samples, if 
nel.'ess;1ry. or tlocumc:nt why data 

arc- a,:L'cpt;1hle. 

- --------------
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Tahl.: 13-5. Summary of Corrc:..:li\'c A..:tion Pro-:c:Jurcs for Or�anic·s Analyzc:J hy Gas 
Chromatl,graphy anJ High Pressure: Lil1uiJ Chromato�raphy 
(Continu<'J. Page 3 of 3) 

Note: DL 

GC 

HPLC 
!'\PD 

RPO 

Sour-:c:: ESE. 

= 

= 

= 

udc.'.,li,in limit. 
gas rhromatn�raphy. 
hi :;h rr'-'""lll"c.' liquiJ dm,111al1l:'f'aphy. 
nil r, •�•c-n-ph, ,,pl1<,n1, dc-1c-,·1, ,r. 
rda1i,·c- ('C'l'l'c.'llt uiff<'r�·n,·<'. 
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Tahk 13-6. Summar� or Corrc:..:ti1·c Adion P111,.:Jurc, f<1r Or�ani..:s hy Ga, Chromatugrarhy/Mas� 
Src:..:tJ'llllldry 

Quality Control 

DFTPP or BFB 
instrument tunin� 

Initial c·aiih1.tli"11 
slanJiirJ, 

Onc:-rnint Jaily 

calihrntion 

M etlwJ blank ( � 1 B 1 

A,..:c:plan,c: Critc:ria 

Sc.c Table S-1 li,r ll1nin� 
l..'�it::ri:1 

,·al i hr.iii, ,n ,he,� ..:11111p, 11111-I, 
(CCC) arc .S. 3ll pc1\·c11t 
(.S.3.'i pcr..:clll ti,r ,\1..-th11J 

(l�.'i) 

RF, of CCC, arc _$_�:'i 
pcrc·c:111 t < �() pt:r,·,111 Ii 1r 
t>lcthud (1�5) from a1·cr:1�c 
RF, in 1h" initi:il ..::ilihr:1tio11 

< 11111 t1111c-, 1h,· f)L tli,tnl in 
Tahk :'i-3iJ1 l11r s.:mi1·11l:1tik 

Corre..:ti1·c: Action 

Rctunc instrnm<!nl 
until within ..:riteriii. 

R.,·�.::: ..::dih:iti,m 
,t:111JarJ,. if still out 
ol ,rilc-ria. prcparc nc11· 
..::dihration sliin<lM<ls an<l 
rerun sta11<.Jards. 

f<c-nrn stanJarJ. if still 

out of ..:ontrol. r<!run 
l"iilihration ..:un·c:. or 
Jonrmc:nt why <lata arc. 
iic·,c-p1ahlc:. 

E1·aluatc- the: impact of 
thc- prc:sc:n.:c: of any 
tar�c-1 analytc:s in the! 
me'-lh,,J hlank. the: 
prc-sc-nL·c: of low 
..:11nc·cntratiuns of 

phthalate may he: 
ac:c·c-ptahlc-. Rc:c:x trnct 

anJ rcanalyz<! samrlc:s if 
prc-scnL't' of tar�c.t 
analy1c-s arc una..:..:c!ptahlc

or c..lon11nc:nt why <lata 
arc- ;1..:L·c:ptahlc:. 

Bac·k�roun<l suhstra:.:tion 
m:,y he: applie<l . 
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Table: 13-6. Summary l"r
° 

C-orre,·ti,·e A,·tilln Pr,,,·nlures f11r Org,mi,·� hy Gas Chromatography/Mas!' 
Spe,tr,1mdry (ConlinueJ. Page 2 "f 3) 

Quality Control 

Mcth0tl hlank (1\1 BJ 

Surrogate: (SUR) 

StanJarJ matrill. spikc

(SP) 

A..:..:c:ptan,c- Cri1c:ria 

"No grc:atc:r than 5 timc-s thc
DL (li,1c-d in T:,h!:-, :'-- I:- :::id 
5-37) f11r mc-rhyk·nc- d1l11riJe. 

1111 ,·11l,11rl,· 11r=•:111i,� . .  �II 

,,th.-r an:tlytc's 1111r--1 he..::;_ 1,,,, 
times DL (listc:J in Table, 
5-15 anJ 5-n) 

Sec: Tahlc-, 5-1.:l. 5-3(,. and 
5-38 f11r per,c:111 re,·l>,·ery 
L"<>ntr,11 li111i1s 

Sec T,,hk·, 5-1-1. 5-."lc,. and 
5-38 f,,r pc-1-.·c-111 n.-,-11\·c-r� 

,;0111r11I li111i1, 

Corrc:ctivc: Action 

Rc:an.dyzc: another 1\1B. 
If Sc'.::u:,J �18 .:x.;<!ds 
nikria. clean anJ 
1c-'-·i1iih1,dc:: lhc auai�lit..:ai 

sys1c:.m or cJu,·umc:nl why 

J.11.i arc a,·..:c:r1ahl..-. 

If surmgalc:s in the: MB 
or SP art" within limits. 
ljll,tl i fy the: Jala. If not. 
rc:.malyze s.11nplc:s wi1h 
surrogalc:s out!"iJc: 
,ri1c:ria or cJo�·umc:nt why 

Jala arc ,1..:,c:p1ahle. 

If surrogatc:s in the 1\1B 
;,re: within rnntrol limits. 

ljll:tl i !)· lhc: Jat;,. If 

surrngales in thc: MB arc: 
nut wi1hin ,onlrnl limits. 

ut'lc:rmillt" anJ L'0rre..:I 

the problem. rc-c:xtr.i,I 

anJ r<'.an:rlyzc: th<" 
s;,mple. if nc::L·.c:ssary or 
Jo,·umc:111 why J;,la arc 
a..:,c:pt.thli::. 
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Tahlc: 13-6. Summary pf Corrc..:ti\'c: Adion Prn,nl11rc:- fnr Org.ini,s h�- Giis Chromatography/Mass 
Spc•·1n,111c:1ry (Co111inucJ. Page:, ol" :;) 

Quality Contr<>I 

Sample matrix spike-

Sample matri:-. :-pikc
dupli,alc 

Note: DL = dc1c-,'.t1<111 limil. 

Sc::c:: Tahlcs :i-1-1. 5-}(,. anJ 
5-}8 li1r rcr,c-nl rc::,·,wc-n· 
,on1rol limi1, 

Sc-c- Tahl:-, 5-1-1. :i-'.,c, .• 111-I 
5-:;>- ti,r l{J > l) ,ontrnl limil:-

RPO= rcl,11i,·c pcr,·cnt ditlcrc:-rh·c-. 

Sauret:: ESE. 

If stanJarJ matrix spike:: 
,omp,nmJs arc within 
nitc:ria. lJllali fy tht: data. 
If nnl. •·hccd: s11rrn�•;1f.-, 
in the MB or SP, if 
within .-ri1eria. liUalif: 
the- Jala. If hoth QCs 
arc oul:-iJc ,riteria. 
Jdamine anJ <.:orr.::.-1 
the prohlt:m. rt:analyz.:: 
the samplt:., or docum.::nt 
why the data art: 
a,·,.::ptahle. 

If slanJarJ matrix :-pikt: 
,·ompol111J:- art: within 
ni1c:ria. lJU:tlilY the:- data. 
If nol. died surrogates 
in th.- MB 11r SP. if 
within niteria. lJllalify 
the Jata. If hoth QCs 
arc ouisidc L'.ritc::ria. 
Jt'lcrminc anJ ..:orrcd 
tlw problem. rcanalyzc:
thc :-lllll(llc::s if nc::<.:c::ssary 
or uo..:umcnt why data 
arc ,K,c::ptahlt:. 
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Laboratory QA/QC Manager, Laboratory Department Manager. or Laboratory Director 

will be responsible for approving the corrective action. 

13.2 EXTERNAL SOURCES 

Corrective action may also be initiated from external sources. This m::iy include 

p�rformance sample results, split :.amplc:s. audits (onsitc ur ficlJ b) EPA. HRS. FDER, 

US.A. TH.A.MA, HAZWRAP. NEES.A .. et,:.).  :>:nd d:i!:i '!:i!!d::!!0!�.'re'.'ie•.•:. Cc!Te-::t:\'e 

actions recommended by agencies such as EPA. DER. etc. are prioritized. promptly acted 

on, and overseen by the Project QA Coordin:uor or Laboratory QA/QC Manager. 

Actions taken to resolve the problem will be documented and kept by the Project QA 

Coordinator or Laboratory QA/QC Manager. 
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14.0 PERFORl\1A�CE AND SYSTE;\J AUDITS A\"D PERSO�NEL TRAINING 

14. l l:\'TRODL'CTI O:'\ 

Two types of audit procedures \\'ill he u:-ccl 1n assess and dncu111e111 performance of 

laboratory staff: syscem audics :rncl pafor111:111ce audits. The�e are performed at frequent 

intervals by the Laboratory QA/QC Coordinator and QA Coordinacor. These audits form 

one of the bases for cor-recci\'e action requireme!�.s an� constitute a permanent record of 

r:·,c c0nforma1icc: of n1c:.1�111c,1,c11i �y�lc:111::- ll> QA rt.!quirc:111t.:11i�. 

14.2 SYSTC:-11 AL'DITS 

System audits arc: in�pc:ction� l'f training s1:1tu.�. rc:curcls. QC clata. calibrations. and 

conform:rnc� to SOPs \\'ithnut the: an:1ly�is of chc:d: sample�. System audits arc 

performed quarterly. 

The system audit prn1oc(1I for the labura111ry i� su111111:1rizc:d a:-. follows: 

The QA Coordin:itor anct Labt1rat11ry QA.!QC ;\Lrn:1gc:r ur cicSignc:e will perform the 

laboratory system :nrclit using the: checklist 111 f7igurc:s 1�-1 through 14-4. The documents 

to be re"iewed arc:: 

b. lmtrume111 logbl1ob: 

c. Sample log-in. dispc:n�ing. ancl l:iht!ling for analysis: 

d. QC criteria update for spike recoverit!s: and 

e. Verify that deficiencies in the last .n1di1 were: corrc:clc:cl. 
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Department No. Roor., No. 
Sample Storage Areas 

ITEH YES NO NA 

l. Is the che•::k-out sheet being used properly? 

2. Is an S.O.:r'. for sample receipt, storage, 
and tracking available? 

J. Are the saio.ple tracking forms completed? 

4. ls the area secured? 

5!. !! ��e to-;:•-, .. .,-e le-; c�=�e�:? 

Sb. ls appropriate corrective action taken for any 
out-of-cont�ol readings? 

6. ArE the samples properly labeled? 

Co=ents: 

Figure 14-1 

AUDIT CHECKLIST FOR SAMPLE STORAGE AREAS 
ENVIRONMENTAL SCIENCE 

& ENGINEERING, INC. 

SOURCE: ESE. 
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110. Room No. Department ---

Sample Receiving 

.. 

ITEH YES NO NA 

). Is an S.O.P. for receipt, log-in, and transfer to 
storage 

2. Are the 

Comments: 

l 
·-· 

areas available? 

tracking 

-

forms complete? 

. 

---

-·· 

. --· 

Department t:o. 
Glassware 

ITEM 

l. Is the area clean? 

2. Are S.O.P.'s available? 

Washrootu 

J. Is clean glassware stored so as to avoid 
contarnination? 

Coll\!Uents: 

Figure 14-2 
AUDIT CHECKLIST FOR SAMPLE RECEIVING 
AND GLASSWARE WASHROOM AREAS 

SOURCE: ESE. 

I 
Roo1n No. 

YES NO N.h 

-

-

ENVIRONMENTAL SCIENCE 
& ENGINEERING, INC. 



I 

Department No. 
Sample Preparation >.reas 

ITEH 

l. >.re retrigerator/!reezer 
daily? 

te:perature logs maintained 

2. >.re appropriate corrective actions taken for.any 
out-of-control readings? 

:l. >.re the balance calibration logs aaintained daily? 

"'· Is glass�are stored so as to avoid c:onta:ination? 

5. >.re samples and reagents stored so as to avoid 
contai:ination? 

6. >.re the worlc spaces clean and organized to avoid 
cross-contamination and sample-handling errors? 

7. �re o?pr�?ria�£ s.c.F. . - a•,,;�!,!�!::!E? 

e. >.re instruroent run logs maintained? (Org. ext. lab) 

9. Are instrument maintc!nance logs rziaintained? 

10. Are the standard preparation logs corzipletely filled 
out, including preparer and reviewer signatures? 

11. Are the sample preparation logs completely filled 
out, including preparer and reviewer signatures? 

12. Do all log books have control numbers? 

lJ. >.re docUJ11entation corrections made properly? 
(>. single line through the error, the date the 
correction was made, the correctors inithls, and 
a short explanation or correction code if necessary.) 

14. >.re reagents labeled with the date received, date 
opened, and expiration date? 

15. >.re.extracts labeled properly? 

16. >.re properly labeled waste containers available? 

Co111Jnents: 

Figure 14-3 

Roorr, No. 
-

YES NO 

' 

LCQAP1292 
Section No. 14 
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NJ. 

.. 

AUDIT CHECKLIST FOR SAMPLE PREPARATION 
ENVIRONMENTAL SCIENCE 

AREAS 
& ENGINEERING, INC. 

SOURCE: ESE. 



J 

I 

COUPO.IJ>Pr=ss 

Department No. 
---

Sample Analysis Areas 

ITE� 

l. Are refrigerator/freezer temperature logs maintained 
daily? 

2. Are appropriate corrective actions taken for any 
out-of-control readings? 

:i. Are the balance calibration logs maintained daily? 

4. Is glassware stored so as to avoid contamination? 

5. Are samples imd standards stored so as to avoid 
contamination? 

L Are the work spaces cle�n and organized to avoid 
cross-contacination and sample-handling errors? 

�--1..re 
__ r.;:>propriate S.O.P. 's available? 

6. Are instru?Dent run logs 111aintaineo? 

�. Are instrur:ient maintenance logs 111aintainec? 

10, Are the standard preparation logs completely filled 
out, including preparer and reviewer signatures? 

ll. >.re the sat:iple preparation logs completely filled 
out, including preparer and reviewer signatures? 

12. Do all log books have control numbers? 

13. >.re documentation corrections made properly? 
(J, single line through the error, the date the 
correction was made, the correctors initials, and 

short explanation or correction code if necessary.) 

14. Are reagents labeled with the date received, date 
date opened, and expiration date? 

15. >.re properly labeled solvent waste containers 
available? 

Conu:-,ents: 

Figure 14-4 

Roor:i No. -

YES NO 

: 

LCQAP1292 
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NI.. 

AUDIT CHECKLIST FOR SAMPLE ANALYSIS AREAS ENVIRONMENTAL SCIENCE 
& ENGINEERING, INC. 

SOURCE: ESE. 
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In additi1)n. the Lah1)ratory QA.iQC Cn1)rdin:1t11r or QA Conrdinator may monitor 

analyses randomly to assure aclhcren.::e 10 appr(wccl :111:1ly1ical methods. 

3. Fin:11 Rerons--The Project QA C:oordinawr m:iy re\'iew all fin:1I reports and 

deli\'erablcs bt!forc they arc scnt t11 the client. 

The G2inc's\'ilk Lll'Qr:'1Ny is cxt-:rtdly auc!it.!c! rc�ul:l!"ly l�y th� following agencies: 

I. 

3. 

4. 

5. 

6. 

7. 

St:tlc' 11( r-1,nicla lkp:1nn1.:·11t 11( H�·alth :ind l<c'hahilit:lli\·c Services. 

St:ll.:! llf :\l·w J.:r�c� Dcp:tn111..:111 11( E11\·ir11n1111:·n1:1I Pr111L•cti1rn ancl Enl!rgy. 

State of C::-ili:·ornia Departrnc:111 of Ht::ilth. 

St:llc' of Ll1;1I: Dcpartn).:!nt or Hi::lith. 

L:.s. Army Corps of Enginccr:-. 

American lnaustri;li Hyg.it.·ni: A��111·i:tli1111. and 

Army E1n-ir1111111ct11:1I Ccntl·r ( . ..\ECJ ((,1r111..:rly L·.s . ...\r111y Toxic ancl 

Hazarcl1111� �LHeri:11!- _.;�cth:y J. 

14.3 PEHFOR\1.-\�CE AL"l)ITS 

The rt!sults of int.:rlaboratnry s111clies m:1y bi: c\'al11a1cd by th.! Project QA Coordiamor as 

pan of the performance a11dits. This e\·aluation is pi:rforrnecl at k:ist quarterly. ESE is 

particir:uing in the following prnricil.!ncy prngr:ims: 

1. Nati,,nal lnstit111i: ,,f 0.:..-11p:11i1111:il S:1fi:ty ancl Hi:alth (:\JOSH) through its 

Prolici.:111.:y An:1lyti,:al Testing Pr11�r:11n I I'.-\ T J • 
., 

3. 

4. 

EPA. Water Pc1llutio11 :mcl \\";11.:r .Supply proli�·i�rH:y prng.ra111s. 

EPA K:idin-:hemistry lntc!ITl,mpari):011 Swdy and Ulind Performance Samples. 

St:ite of 1'c!w York through it� Emironm.-m:11 L:ihoratory Arproval Program 

(ELAP) for public drinking w:ner ancl cm·irnnmcntal �:unples categoril!s, 

5. State of California D1!p:1nmcnt of He:1lth. 

6. L1.S. Army Corps l•f Engin�l·r�. 
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7. U.S. Dc:ranmc:nt of Enc:rgy·s E11\"ir0nmc111al t--kasurc:mc:nts Laboratory 

Quality Assessment Program. and 

8. U.S. Dep:inment Of Energy's Hazardous \\"aqc: Remedi:il Actions Program 

(HAZ\\'RAP). 

The followin& licen�c:s. accreditations. certifications and \'alid:11ions are held by the 

Gainesville Laboratory: 

1 
I .  

.., 

3. 

4. 

5. 

State: l)f Fluricla Dc'p:inm�·nt of Hc:tl1h anti Rcll:1bilitati\·c Services for 

environmental ancl drinking \\·atc:r a11:1lysc:�. 

1\ew Jersc:y Depanmc:nt of Em·irnnment:11 Protc:c:tilrn. 

South Carolina Department of He:ihh and E11\'iwnment:il Control. 

St:ite oi Florida Department l)f Health :mcl Reh:ibiliwtive Services for 

Raclilich-:mi�tr:. 

6. St:11.: of C:alii'nrnia D..:p:1rlJ11c'J1t ol
° 

He:ilth Sen·icc:s inr hazardous waste testing 

analy�-:.,. 

7. State of Tennes:,ee Dc:panmc:nt of Health :rncl E11\"ironment for drinking water 

and underground storage testing :rnalyses. 

8. State of l;tah Department of He:ilth. 

9. U.S. Arm\· E1wironmental Cc:nt�r. 

10. ll.S. Anm Corps of Engine-:rs. 

11. ll.S.�a\·y.ancl 

12. L;.s_ Depanmc:nt of Energy·s HAZ\VRAP. 

Peer revie\,. of all cleli'"erabk rc:rons ancl data will be pc:rfunnc:cl by tc:chnically qualified 

individuals from each majlH discipline: reprc:s..:ntc:cl in the cleli\·c:rable. Figure 14-5 is a 

sample Deliverable R.!vic!\\" Sheet. 
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The Gaines,·ilk Laboratory personnel are tr:1inecl on health :.rncl safety. QA/QC 

procedures. analyticzil methods. and the lahor::1tory ci::1ta man::1gement system as spe.eified 

in the laboratory·s SOP on personnel trziining (SOP-ASJ:210-004). New personnel are 

trained prior to performing any actual lzibNatory worl-:. Lahoratory personnel are also 

required to arrencl the health and safety and laboratory QA/QC procedures 

refre::.hc:rcuur:,c:� that will be: offc: rc:d yc:;11 ly. Ti1c: training that ea�h laburaLury pc:r:,u11nc:i 
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Activities and actions to be! reported will include: 

LCQAP1292 
Section No.� 
Date 05/ J]/93 
Page _I_ of _!_ 

1. Results of ongoing performance. �ystc!m� ::mcl analytical method audits. and 

') Data quality re,·ie,� and significant ()A.i(.)C pwbknE ,�·ith proposed corrective 

The Laboratory QA/QC Manag;::>r rcpurts th� rc:.-ults of th��� ac:ti,·itie:, to the Gainesville 

Laboratory M:rnagc:ment. The QA.'QC report is dune on a qu:1rtcrly basis or immediately 

upon discovery of a problem requiring correcti,·t: actinn. 
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1.0 INTRODUCTION 

This Site Safety and Health Plan (SSHP) has been developed by COM Federal Programs 

Corporation (COM Federal'J specifically for field investigation activities to be performed at 

the H-06-L Landfill site, located on the North Slope of the Hanford Reservation near 

Richland, Washington. 

Site activities in conjunction with this project may pose unique safety and chemical exposure 

hazards. This SSHP addresses accident prevention, personal protection, and emergency 

� response procedures. It estaolishes in detail the protocols necessary for protecting workers 
lj and on-site personnel, the pi:blic, and the environment from hazards associated with the 

N following investigation tasb: 
� 

• Geophysical Surveys 

• Excavation and Trenching 

• Waste Segregation 

• Soil/Debris Sampling 

This SSHP has been prepared based on-site specific infonnation collected during previous site 

investigations, and is written to comply with the COM Federal Proe:rams Corporation 

Corporate Health and Safety Proe:ram and U.S. Army Corps of Engineers (USACE) Safetv 

and Health Requirements Manual (EM 385 1-1). This plan is applicable to all site visitors, 

contractor and sub-contractor personnel, and USACE personnel. 

1.1 PROJECT DESCRIPTION 

COM Federal will provide manpower and equipment to investigate abandoned landfills and 

where necessary, provide services for the on-site disposition of investigation-derived waste 

including, but not limited to, "clean" soil, concrete, building materials and other miscellaneous 

debris. These materials will be disposed at designated work areas within the Hanford site 

managed by the U. S. Department of Energy (DOE), Richland Operations Office. 

LR HNFD 002/D(T.HSP/040794 1-1 
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The objectives of the work are twofold: 

1) Conduct geophysical surveys to evaluate the presence of buried wastes beyond 
originally surveyed areas, and 

2) Characterize wastes present in known and newly identified geophysical 
anomaly areas and sample and segregate potentially hazardous materials. 

1.2 WORK SITE DESCRIPTION/HISTORY 

The H-06-L Landfill site is located in an area known as the North Slope of the Hanford 

Reservation (Figure 1-1 and 1-2). 

The North Slope consists of approximately 140 square miles of land north of the Columbia 

River across from the active area of the Hanford Reservation. The North Slope was 

� homesteaded from the late 1800's until the government took control of this area in the early 

1940's. Prior to government control of the North Slope, homesteaders used the land primarily 

for grazing of sheep and cattle and growing of row corps and orchards. Wheat was grown on 

high ground away from the river. Grazing took place on land too arid or too distant from 

water for crops. 

Additional land acquisitions took place in the 1950s for construction of the Nike Missile Air 

Defense System and anti-aircraft emplacements as well as to increase the buffer zone from 

the public lands and the production areas of the reservation. There were a total of seven anti

aircraft gun emplacements, and three Nike missile positions were located on the North Slope. 

The military sites were closed down in the early 1960s. Many of the military buildings were 

considered a potential hazard to the public and were torn down or decommissioned in the mid 

1970 's. Evidence remains of the existence of many of these buildings. The site has not had 
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any active military installations on it since this period; however, the site has been used for 

military training maneuvers. 

There are 10 landfills (including H-06-L East and West) associat�d with the former military 

installations on the North Slope. The specific contents of the military landfills is unknown. 

It is probable, based on debris scattered on the surface, that domestic trash and demolit_ion 

debris were disposed of at these sites. It is possible that the landfills associated with missile 

sites may contain traces of contributed small quantities of hazardous constituents as 

operational information indicates Jet fuel, inhibited red-fuming nitric acid (IRFNA), aniline, 

hydrazine, and trichloroethylene used in support of missile operations. Interviews with former 

military personnel assigned to the area indicate that these substances were used conservatively 

and were not normally available in large quantities. Limited vehicle maintenance activities 

may have contributed used motor oil to the landfills. Demolition wastes likely included 

asbestos-based materials such as transite. 

With the recent change in mission at Hanford from plutonium production to environmental 

cleanup, attention has been given to releasing relatively clean tracks of land for other uses. 

Since 1975 the area has been permitted to the Washington Department of Wildlife and the 

U.S. Fish and Wildlife Service. Some areas have been open to the public. Certain areas 

included in the wildlife management area have been opened for cattle grazing to ranchers who 

obtain grazing agreements. Some areas are still currently being grazed. The eastern portion 

of the land also contains a wasteway used to rid local farms of runoff. 

Westinghouse Hanford Company (WHC) conducted an investigation of the site in 1990. 

Thirty-nine sites associated with either military or homesteading activities were discovered as 

the result of this investigation [see the North Slope Investigation Report (WHC 1990)]. The 

North Slope Expedited Response Action Proposal (DOE/RL-93-47) also summarized 

information on these sites. 
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The North Slope area is considered to be a relatively clean tract of land. The goal of this 

landfill characterization is to collect sufficient subsurface soil analytical data to detennine the 

extent of the landfill trenches and waste types at the H-06-L site. 
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2.0 SITE DESCRIPTION AND CONTAMINATION CHARACTERIZATION 

The safety policy for this project is based upon guidance set forth by the U.S. Environmental 

Protection Agency (EPA) in "Guidance for Conducting Remedial Investigations and 

Feasibility Studies" (EPA, 1988). This guidance requires cognizant agencies and contractors 

to talce every reasonable precaution in the performance of work to ensure that all activi_ties 

will be conducted in an envi:.·onmentally safe manner for the workers and the surrounding 

community. Additional health and safety requirements which should be incorporated into the 

SSHP as applicable can be fcund in the following references: 

• 

• 

29 CFR 1910, Occupational Safety and Health Administration (OSHA) Safety 
and Health Sta1dards (particularly 29 CFR 1910.120, Hazardous Waste 
Operations and Emergency Response). 

WAC 296-62, Washington Industrial Safety and Health Act (WISHA) General 
Occupational H.:!alth Standards. 

• EM 385-1-1, U.S. Army Corps of Engineers, Safety and Health Requirements 
Manual, October 1992. 

The project positions as they pertain to health and safety functions are described in the 

remainder of this section. 

2.1 CERTIFIED INDUSTRIAL HYGIENIST 

The project certified industrial hygienist (CIH) is: 

Charles Myers, CIH 
COM Federal Programs Corporation 
13135 Lee Jackson Memorial Highway, Suite 200 

Fairfax, Virginia 22083 

(703) 968-0900 

Mr. Myers is certified as an Industrial Hygienist (Certificate #2675) by the American Board 

of Industrial Hygiene and certified in Hazardous Materials Management (#619) by the 

LR HNFD 002/TXT.HSP/040794 2-1 



-. ... 

·r� 

C--.,j 

International Board of Hazardous Materials Management, and Hazard Control Management 

(#1539) by the International Board of Hazard Control Management. Mr. Myers has 16 years 

of experience as an industrial hygienist, including 10 years of experience related to hazardous 

and radiological waste site remediation. Mr. Myers serves as the Corporate Health and Safety 

Manager (CHSM) for CDM Federal. 

The CIH has the following duties and responsibilities: 

2.2 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Developing and maintaining this SSHP . 

Implementation, enforcement, and oversight of the SSHP. 

Conducting periodic site safety audits . 

Enforcing the SSHP requirements in subcontractor procurement efforts. 

Ensuring that employees are trained in site specific hazards . 

Supervising the activities of the Site Safety and Health Officer (SSHO) in 
performance of health and safety activities. 

Specifying proper personal protective equipment for each appropriate work 

zone and work task. 

Developing standard work site safety and health practices . 

Developing heat stress monitoring procedures for employees worlcing in 
protective clothing or respirators. 

Developing additional health and safety procedures as necessary . 

CONTRACTOR QUALITY CONTROL REPRESENTATIVE (CQCR) / SITE 
SAFETY AND HEAL TH OFFICER (SSHO) 

CDM Federal has appointed Paul Karas as CQCR/SSHO with responsibility to enforce the 

Safety & Health requirements contained in EM358-1-1 as they pertain to CDM Federal. Mr. 

Karas will be on-site to supervise the subsurface soil/debris sampling and to document 

activities associated with excavation and sampling. 
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The SSHO reports directly to the CHSM relative to health and safety concerns involving this 

project. The SSHO has the following duties and responsibilities: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

On-site implementation and enforcement of the SSHP . 

Conducting site safety checks . 

Performing air monitoring in support of site activities . 

Enforcing the SSHP for subcontractor tasks . 

Ensuring employees assigned to the site have received necessary training. 

Conducting daily on-site "tail-gate" safety meetings . 

Enforcing the use of proper personal protective equipment (PPE) for each 
appropriate work zone and work task. 

Designating and enforcing the observance of support, contamination reduction 
and exclusion zones. 

Supervising the personnel and equipment log-in and log-out records . 

Enforcing the observance of standard work site safety and health practices as 
defined in this SSHP. 

Implementing heat stress monitoring procedures . 

Performing first aid and notifying appropriate authorities in emergencies . 

Keeping records and logs described in Section 12.0 of this SSHP . 

Performing additional tasks as necessary to ensure the health and safety of 
employees and subcontractors. 

2.3 FIRST AID ATTENDANT 

Two people trained in first aid/cardiopulmonary resuscitation (CPR) will be on-site at all 

times that a COM Federal employee or a subcontractor performs work. In general, the 

SSHO, who is trained in first aid/CPR, will act as the first aid attendant (FAA). 
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2.4 PERSONNEL ASSIGNED TO THIS PROJECT 

The CDM Federal personnel listed below may be assigned to conduct the field work of this 

project. Their medical, respirator, training, and field certifications have been provided to the 

USACE separately. 

Paul Karas 

Krista Lippoldt 
David Park 
Amare Astatke 

Minimum training and certifications for field staff are as follows: 

John Dwyer 
Jim Moore 

• 40-Hour Hazardous Waste Operations Training in compliance with 29 CPR, 
1910.120. 

• 8-Hour refresher course within the past year (12 mo.) 

• Current enrollment in a medical monitoring program designed to comply with 
the requirements of 29 CPR, 1910.120. 

• Evidence of successful quantitative fit test for an air-purifying respirator, 

within the last year. 

• Asbestos training is not a requirement for CDM Federal staff or sub

contractors. The USACE will provide an individual qualified in asbestos 
awareness and recognition. 

Required certifications for all CDM Federal staff and subcontractors will be provided to the 

USACE prior to commencement of work and will be maintained on-site throughout the 

project. USACE will have field personnel available onsite to provide continuous oversight of 

all activities. 

2.5 APPLICABLE REGULATIONS AND GUIDELINES 

The SSHP and all work activities associated with this project are required to comply with the 

applicable provisions of: 
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• 

• 

• 

• 

• 

• 

• 

U.S. Army Corps of Engineers, Safety and Health Requirements Manual EM 
385-1-1, October 1992 (U.S. Government Printing Office, Washington, D.C.). 
Hereinafter referred to as EM 385-1-1. 

Federal Acquisition Regulations System, 48 CFR 52.236-13, Accident 
Prevention (U.S. Government Printing Office, Washington, D.C.). 

U.S. Environmental Protection Agency, Standard Operating Safety Guides, 
November 1984 (U.S. Government Printing Office, Washington, D.C.). 

U.S. Departrrient of Labor, OSHA, General Industry Standards 29 CFR 1910, 

Especially 29 CFR 1910.120, OSHA Standard for Hazardous Waste Operations 
and Emergency Response. (U.S. Government Printing Office, Washington, 
D.C.). Hereinafter, OSHA General Industry Standards. 

U.S. Department of Labor, OSHA, Construction Standards 29 CFR 1926 (U.S . 
Government Printing Office, Washington, D.C.). 

NIOSH/OSHA/USCG/EPA, Occupational Health Guidance Manual for 
Hazardous Waste Site Activities U.S. Department of Health and Human 
Services, 1985 (U.S. Government Printing Office, Washington, D.C.). 

CDM Federal Programs Corporation Corporate Health and Safety Program, 
CDM Federal Programs Corporation, Fairfax, VA. 

The applicable provisions are adopted by reference to work performed on this site. 

2.6 CONTRACTOR QUALITY ASSURANCE REPRESENTATIVE (COAR) 

The CQAR is a USACE employee responsible for contractor oversight and enforcement of 

safety and health requirements. 
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3.0 ACTIVITY HAZARD ANALYSIS (EM 385-1-1 01.A.09) 

Prior to beginning each major phase of work, the contractor performing that work shall 

prepare an Activity Hazards Analysis (AHA). (A major phase of work is defined as an 

operation involving a type of work presenting hazards not experienced in previous operations 

or where a new subcontractor or work crew is to perform). 

• The analysis will define the activity being performed and identify the sequence 
of work, the specific hazards anticipated, and the control measures to be 

implemented to eliminate or reduce each hazard to an acceptable level. 

• Work will not proceed on that phase until the activity hazard analysis has been 
accepted by the designated authority and discussed with all engaged in the 

activity, including the contractor, subcontractor(s), and government on-site 
representatives. 

This section presents a general assessment of potential hazards associated with the H-06-L 

Landfill Characterization and Remediation Project. An AHA, will be prepared in accordance 

with EM 385-1-1 prior to commencement of work. 

Potential hazards associated with activities planned for the landfill site characterization and 

remediation are identified. Hazards associated with these activities can be grouped into three 

categories: physical, safety, and chemical hazards. Based on a review of available 

information, the USACE identified contaminants of concern that are possibly accessible for 

human receptor exposure. Material safety data sheets or information sheets on some of the 

suspected contaminants as well as chemicals which will be used during the investigation (e.g., 

sample preservatives) will be maintained on-site. 
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3.1 PHYSICAL HAZARDS 

Potential physical hazards identified for the field investigation include noise exposure, heat 

stress, cold stress, and venomous reptiles and insects. Based on-site history, exposure to 

ionizing radiation is not anticipated. 

3.1.1 NOISE 

The primary noise source identified is the backhoe and dozer equipment. All employees and 

visitors who are exposed to noise levels exceeding 85 decibels for any duration will wear 

hearing protection. See EM 385-1-1 Section 05. C. 

3.1.2 HEAT STRESS 

Ambient temperatures at the site are not anticipated to be extremely high because the work is 

scheduled for the spring season. However, moderate temperatures combined with personal 

protective equipment (PPE) requirements could potentially result in exposure to heat stress 

conditions. The combination of heat generation from radiant heat, body heat, and the loss or 

restriction of the body's cooling mechanism (e.g., evaporative cooling) can put one at risk for 

heat stress. Signs and symptoms of heat stress are listed in Table 3-1. 

Replenishment of bodily fluids, work/rest regiment, and training specifically on heat stress 

conditions shall be provided for workers when ambient temperatures exceed 70°F. Table 3-2 

depicts work/rest requirements for site activities. Workers will generally not be monitored for 

heat stress conditions if normal work clothes are worn and when the temperature does not 

exceed 70°F. Workers will take mandatory breaks if their heart rate exceeds 110 beats per 

minute and their oral temperature exceeds 99.6°F. Drinking water will be provided on-site 

for workers. Finally, it is important to protect skin and eyes from excess exposure to 

ultraviolet (UV) radiation. Safety glasses with UV protection, sunscreen, and hats with visors 

will be required for field personnel, as necessary. 
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Table 3-1 

Signs and Symptoms of Heat Stress 

► Heat rash may result from continuous exposure to heat or humid air. 

► Heat cramps are caused by heavy sweating with inadequate electrolyte replacement. Signs and symp

toms include: 

► 

► 

Muscle spasms 

Pain in the hands, feet, and abdomen 

Heat exhaustion occurs fron, increased stress on various body organs including inadequate blood circu

lation due to cardiovascular insufficiency or dehydration. Signs and symptoms include: 

Pale, cool, moist skin 

Heavy sweating 

Dizziness 

Nausea 

Fainting 

Heat stroke is the most serious form of heat stress. Temperature regulation fails and the body temper

ature rises to critical levels. Immediate action must be taken to cool the body before serious injury and 

death occur. Competent medical help must be obtained. Signs and symptoms are: 
Red, hot, usually dry skin 

Lack of or reduced perspiration 

Nausea 

Dizziness and confusion 

Strong, rapid pulse 

Coma 



a... 
a:,. 
NJ 
""""= 

.. (a) 

(b) 

-

* 

'--

Table 3-2* 

Suggested Frequency of Rest for Fit and Acclimatized Workers<a) 

• . -:-··. . . . ... ,:-.-.. lb)·. 
AdJusted Te.g:ipera,tur�.,J 

>90°F 

:.;•;S:❖'.❖"•·-· . • · .•:-:-:-:❖:.:-:-·-

After 15 minutes After 30 minutes 

87.5 - 90°F After 30 minutes After 45 minutes 

82.5 - 87 .5°F After 60 minutes After 75 minutes 

77.5 - 82.5°F After 90 minutes After 90 minutes 

72.5 - 77.5°F After 120 minutes After 120 minutes 

For work levels of 250 kilocalories per hour (digging ditches, shoveling, etc.) 

Calculate for adjusted air temperatures (ta). [°F = ta°F + (13 x % sunshine)) where percent is expressed as 
a decimal. 

Taken from NIOSHJOSHA/USCG/EPA, Occupational Safetv and Health Guidance Manual for Hazardous 
Waste Site Activities, U.S. Department of Health and Human Services, 1985. 
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3.1.3 COLD STRESS 

Extremely low ambient temperatures at the site are also not anticipated because the work is to 

be performed during the spring season. However, it is possible that cold fronts, high winds, 

or early morning/late evening work can subject personnel to cold stress. Should ambient 

temperatures drop below 32°F or wind speeds exceed 20 miles per hour, the CQCR/SSf-IO 

shall consult with the CHSM. Provisions for additional body protection are required if work 

is performed in work below 4°C or 39.2°F. Workers should wear cold protective clothing 

appropriate for the level of cold and physical activity. 

Hypothermia is the lowering of the body's core temperature when the heat loss to the 

environment exceeds heat production in the body. This condition can develop in cool (35° to 

50°F), wet, and windy conditions where a person does not recognize the symptoms. Signs 

and symptoms of hypothermia are presented in Table 3-3. 

3.1.4 FAUNA AND FAUNA BY-PRODUCT HAZARDS 

Rubbish and debris often provide good habitat and cover for many of the hazardous fauna 

found on-site. Venomous reptiles and insects are prevalent on the North Slope. Examples of 

hazardous fauna or their by-products include: 

• Black Widow Spider (Note: all species do not always have a characteristic red, 
hour-glass shape on the underside. Assume all spiders with a black, shiny, 
bulbous abdomen as being in the black widow genus family.) 

• Hobo Spider (Cone-shaped web) 

• Ticks (Transmission of lyme diseases, rocky mountain spotted fever, etc.) 

• Rodents (Carriers of Hanta virus, bubonic plague, rabies, lice, etc.) 

• Rattlesnakes (Western and Rocky Mountain types) Note: not all rattlesnakes 
may give a warning of their whereabouts. 
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temp.: 98.6°F 

99-96°F 

96-91°F 

90-86°F 

85-81°F 

80-78°F 

Below 78°F 

Table 3-3 
Signs and Symptoms of Hypothermia 

Inability to perform complex tasks, 
fatigue, uncontrollable shivering 

Violent shivering, difficulty speaking, 
sluggish thinking, feeling of deep cold, 

numbness 

Shivering decreases; muscles rigid; poor 

muscle coordination; jerky, erratic mo

tions; dull comprehension; amnesia; loss 

of will power; mental exhaustion 

Stupor, loss of contact with environment, 

muscular rigidity, slower pulse and 

respiration, blue skin, intense fatigue, 

great desire for rest 

Great weakness, unconsciousness 

Unconsciousness 

Decreasing coordination, slowing of 

activity, weakness. dizziness 

Difficulty with speech, sluggish reactions, 

stumbling, tense muscles, loss of anention 

Poor judgement; hallucinations; faltering, 

jerky motions; bluish skin 

Stupor, blue skin, tiredness. lack of will 

power, pupil dilation 

Unconsciousness. muscular failure. de
creased heart and respiratory rate 

Whitish froth from mouth, blue skin and 

fingernails, eyelids grey-blue, labored 

breathing, cardiac fibrillation. death 



• Night Snake (Mildly poisonous) 

• Bees, Wasps, Yellow jackets (Workers allergic to bee stings shall carry the 
appropriate antidote with them or keep it in close proximity while in the field.) 

• Mosquitoes (Encephalitis) 

• Pigeon feces (Carriers of over 20 pathogen organisms, including ticks, mites, 
lice, fleas, d1iggers, bedbugs. Common disease transmission includes: 

psittacosis, Q fever, paratyphoid, meningitis, New Castle disease, etc.) 

• Scorpions (venom of species of this area is equivalent to a bee sting, only 
mildly toxic.) 

Field personnel will not pick up, tease, or play with snakes or any other wildlife in the area. 

3.2 SAFETY HAZARDS 

Potential safety hazards identified for the remedial investigation include slips, trips, falls, 

electricity, soft or hummocky ground, and fire. 

3.2.1 SLIPS, TRIPS, AND FALLS 

Slips, trips, and falls are of concern during the current scope of work. The presence of 

partially obstructed debris makes these hazards even more prominent. Trip and fall hazards 

are of special concern for workers at the landfill sites. Stand well clear of well openings and 

cisterns. Identifying potential trip and fall hazards with a bright flag or marker will reduce 

the risk of this hazard. First, regular travel pathways between work and staging locations at 

the site will be established. Foot and vehicular travel will only be permitted along these 

established pathways. The SSHO will ensure that all personnel are aware of these established 

pathways. Then, hazards present in the established pathways will be flagged with bright flags 

or markers to reduce the potential for slips, trips, and falls. 
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During the 1993 site walk-through, a lot of sharp debris (metal, glass) was noted. When 

sharp objects are noticed in work areas or collected from excavations, they will be picked up 

immediately and placed in metal drums. The drums will be disposed of as non-regulated 

waste in a site lan�fill cell. The minimum requirements for clothing are described in EM 

385-1-1 section 05. All employees, when working in the field, will wear American National 

Standards Institute (ANSI) approved safety boots with steel shanks and non-slip tread. 

3.2.2 CUTS, SCRAPES, AND SLIVERS 

Care should be taken to avoid cuts, scrapes, and slivers from recovered debris that includes 

sharp broken glass, metal containers, barbed wire, shrapnel, wooden posts, wire rope, and 

cable. Leather gloves must be worn at all times during debris removal. Chain saw or 

concrete saw usage during debris removal and demolition activities poses the potential for 

severe lacerations. Operators must wear chaps, hearing protection, hand protection, and eye 

and face protection. 

3.2.3 LACERATIONS 

Chain saw, concrete saw, or other power tool usage during debris removal and demolition 

activities poses the potential for severe lacerations. Operators must wear chaps, hearing 

protection, hand protection, eye and face protection, and any other personal protective 

equipment as appropriate and as required by EM-385-1-1 Section 05. Proper use, inspection 

and maintenance of power tools is described in EM 385-1-1 Section 13. Guarding 

requirements for power tools (e.g. saws) are described in EM 385-1-1 Section 13.C. 

3.2.4 ELECTRICAL SAFETY 

Electrical safety will be of concern for those activities using equipment or instrumentation 

that is powered by electricity. Where there is a potential for underground utilities/cables, 

these features must be identified and demarcated by persons knowledgeable about the 
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existence of such utilities prior to commencing subsurface work. See Section 7. 7 for 

electrical safety standard operating procedures. 

3.2.S FIRE AND EXPLOSIONS 

Extreme care should be taken to prevent fire during work on the North Slope due to t�e arid 

nature of the site. Internal combustion engines should be outfitted with spark arrectors. Hot 

work sites should be wetted prior to initiating the activity. 

Methane and other explosive landfill gases are produced by the anaerobic decomposition of 

organic matter in a landfill. Penetration of pockets of landfill gas during field activities and 

ignition of gas by sparks caused by field operations present a fire and explosion hazard. If 

odors occur during work, activity will be suspended and the area abandoned until the source 

of the odors is assessed using monitoring procedures described in Section 5.4. A decision to 

proceed with work activities will depend on the action levels presented in Section 5.4.4. 

3.2.6 UNEXPLODED ORDNANCE 

Unexploded ordnance (UXO) is not anticipated to be present at the site. However, the 

USACE will provide one ordnance expert to be present at the site during all field activities. 

This individual will provide supervisory support and will be responsible for identifying UXO. 

They will also provide site-specific training regarding ordnance hazards to members of the 

field crew. The USACE ordnance plan for the site includes a contingency plan describing 

procedures and contacts in the event any UXO is encountered. The USACE will be 

responsible for the disposition of any UXO encountered at the site. 

3.3 CONTAMINANTS OF CONCERN 

There should be minimal chemical hazards present on the non-CERCLA sites on the North 

Slope. Since this phase of the work will not involve cleanup around any of the identified 
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CERCLA sites, the chemical hazards will not be described in detail at these sites. Potential 

waste constituents which may present hazards based on the present scope of work are: 

• Batteries (metals and acid • Asbestos 
• Oils • Silica Dust 
• Gasoline • Cable Insulation (Asbestos) 
• Solvents • Pesticides and Herbicides 
• Paints • Methane 
• Railroad Ties (Creosote) • Chemical residuals from Ordnance 

While the above list is all of the chemical hazards potentially present, the discovery of any 

unlisted chemical hazard will be promptly reported to the CQCR/SSHO and the USACE site 

safety representative. 

All containers that may still have contents inside should be treated as though the contents 

were hazardous waste (workers must be trained for hazardous waste operations). Attachment 

F describes the sequence of actions to be taken in the event full containers are encountered. 

Protective equipment should be worn when handling such containers (i.e., protective eye wear 

and proper hand protection). Containers that have formed crystalline materials around the 

opening should not be touched. All stained soil should be treated as being possibly 

contaminated with hazardous waste. If stained soil is detected, workers must notify the 

CQCR/SSHO. If unusual odors are detected, workers should leave the area, and the field 

team leader or the CQCR/ SSHO should be contacted for an evaluation of the are.a. 

The following hazardous materials have been identified as potential contaminants of concern 

in subsurface soil and debris (USACE 1993): 

• Asbestos • Lead 
• Benzene • Lead arsenate 
• Benzo(a)anthracene • Methane 
• Benzo(b )fluoranthene • Nickel 
• Benzo(a)pyrene • NitrocellulosePentaerythritol 
• Cadmium • Polynuclear Aromatic 
• Carbon tetrachloride • Hydrocarbons 
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• Chrysene • Sodium dichromate (tri-
nitrotoluene) 

• Creosote (coal tar creosote) • Sulfuric acid 
• Cyanide • Tetra-ethyl lead 
• Cyclonite (RDX; cyclotri 

methylenetrinitramine) • Toluene 
• DDT • Xylene 
• Hydrogen 

This list represents the most likely potential contaminants of concern at the H-06-L landfill 

site. It is possible that other contaminants may be present. Workers should report any 

unusual odors, symptoms, etc., to the SSHO. Additionally, some contaminants which are of 

an environmental concern and not an occupational concern may not have been identified in 

the Safety and Health Plan. 

Chemical contact (e.g., skin contact) hazards are potentially present at the site due to 

contaminated soils and debris. In general, inhalation hazards at the site could be caused by 

re-suspension of dust into the air from site activities, such as operating equipment. In 

addition, vapors and gases could be produced by the contaminated soils or debris. 

If friable asbestos-containing materials are identified, they will be handled by a USACE 

contingency contractor. More information on asbestos issues is presented in Section 7 .12. 

3.4 RADIOACTIVE MATERIALS 

There is no history of activities in the North Slope area which might have resulted in 

radioactive contamination, nor is there reason to suspect the presence of radioactive material 

as a result of Hanford Site operations. However, radioactive contamination has been detected 

on the shores of the Columbia River in the past. No personnel will be allowed to work in the 

vicinity of the river shore. 
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Radiation areas that are marked (magenta or yellow tape or signs) shall not be entered. No 

areas of this type should exist on the North Slope. 

A radiation survey has been conducted in the areas to be excavated. Preliminary results 

indicate no surface or subsurface radiological contamination. CDM Federal will use a 

Ludlum Micro R meter to conduct periodic radiologic screening during excavation act�vities. 

Soil and waste samples will be screened periodically as excavation activities progress. If 

levels exceed 3X background levels, the USACE Site Safety Officer will immediately be 

notified and excavation activities will be suspended pending a decision from the USACE. 
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4.0 SITE CONTROL 

The purpose of site control is to minimize the health and safety risk to the workers and to the 

public by means of establishing work zones and control procedures. This discussion is 

pertinent only when potentially hazardous materials/contaminated soils are identified during 

the landfill characterization and remediation activities based on-site screening (Section� 6.0, 

9.5). Only personnel fulfilling health and safety training requirements will be allowed in 

contaminated areas. 

4.1 WORK ZONES 

Three work zones will be established at excavation/trenches where hazardous materials/soils 

have been identified: support zone, contamination reduction zone (CRZ), and the exclusion 

zone. If contamination is not encountered during excavation/trenching activities these work 

zones will not be established. 

4.1.1 SUPPORT ZONE 

Activities in the support zone may include pre-entry briefings, transfer of packages to 

shipping carriers, field coordination efforts, logging in and out, storage of PPE, contaminant

free equipment and supplies, donning of PPE, and documentation. 

The support zone shall be the only zone where eating and drinking is allowed (additional 

drinking areas may be approved by the SSHO). No smoking will be allowed. The support 

zone shall always be placed upwind of contaminated areas. 

4.1.2 CONTAMINATION REDUCTION ZONE 

The CRZ is a buffer zone between the exclusion zone and the support zone where 

decontamination and doffing of PPE must occur before entering the support zone. 
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Leading to the exit point will be decontamination equipment and supplies organized to 

support moving from a more contaminated area (near the exclusion zone) to a less 

contaminated area (near the support zone). A contamination reduction zone shall always be 

placed upwind of contaminated areas. A temporary CRZ may be required for equipment used 

to excavate stained soil. 

4.1.3 EXCLUSION ZONE 

Only personnel fulfilling health and safety training requirements (including 29 CFR 1910.120, 

hazardous waste training, 29 CFR 1910.134, respiratory protection, and 29 CFR 1910.1200, 

hazard communication) will be allowed in the exclusion zone. The number of personnel 

within the exclusion zone will keep to a minimum, particularly during excavation of the first 

few landfill cells. If ordnance is discovered work will be stopped pending further evaluation 

by the USACE ordnance expert. 

The designated exclusion zone will be clearly designed with barrier tape, cones, rope, stakes, 

or other appropriate markings. 
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5.0 PERSONNEL PROTECTIVE EQUIPMENT 

To help protect workers from potential site health and safety hazards, minimum personal 

protective equipment (PPE) requirements have been established. These requirements do not 

preclude the need to conduct monitoring (see Sections 6.0 and 9.5), nor do they preclude the 

need to amend PPE requirements as conditions warrant. Any amendment to the miniIT}um 

PPE requirements must first be approved by the SSHO. Site workers, at their own discretion, 

may increase, but not decrease, the degree of respiratory protection used. 

5.1 TASK SPECIFIC PERSONAL PROTECTIVE EQUIPMENT 

The minimum PPE requirements depend on the specific type of activity being performed. 

These PPE requirements are identified using designations similar to those defined by the EPA 

as Levels A, B, C, and D. Where slight deviations from EPA's definitions occur, the term 

"modified" shall precede the term used. In cold weather, insulated coveralls may be worn 

under Tyvek. Table 5-1 lists the various field activities and the required level of protection. 

TABLE 5-1 

PPE LEVELS AND ACTIVITIES 

Activity Primary PPE Level Contingency PPE Level 

Excavation{frenching D C 

Subsurface Soil/Debris D C 
Sampling 

The following PPE ensembles will be established: 
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Modified Level D PPE 

Employees and subconrractors will be required to wear the following PPE for tasks that the 

SSHO determines to be Level D: 

• Steel toe/shank leather boots (all conditions) 

• Disposable overboots (wet conditions or conditions with the potential for expo

sure to contaminants) or chemical resistant steel-toe boots 

• 

• 

Disposable tyvek or breathable coveralls or cloth coveralls 

PVC rain gear (wet conditions) 

• Leather work gloves (dry conditions) 

• PVC, nitrile, or neoprene gloves (wet conditions, or conditions with the 

potential for exposure to contaminants) 

• Surgeon's gloves (as needed) 

• Hard hat (as needed) or baseball cap to provide protection from sun 

• Hearing protection (as needed) 

• Safety glasses (as needed) 

The SSHO is responsible to determine if conditions present potential for exposure to liquid 

contaminants. These conditions may require taping of the coverall openings at the wrist and 

ankle. 

Modified Level C PPE 

Employees and subcontractors will be required to wear the following PPE for tasks that the 

SSHO determines to be Level C: 
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• Level D PPE as discussed above with the following exceptions: 

• Tyvek Coveralls must be worn. 

• Latex (surgeon's) undergloves and nitrile overgloves must be worn. 

• Full-face air purifying respirator, equipped with GMC-H cartridges (MSA) or 

equivalent (GMC-H cartridges protect against organic vapors, dust, fume, mists, 
asbestos-containing dust and mists, and radionuclides) 

EPA Level A and Level B are not anticipated for the current scope of work. Other PPE may 

include earplugs, earmuffs, and high-visibility traffic vests as-needed or as-requested. 

5.2 RESPIRATORY PROTECTION PROGRAM 

Employees and subcontractors are required to conform to the requirements of OSHA 29 CFR 

1910.134 with regard to respiratory protection. CDM Federal' s CHSM is responsible for 

developing, implementing, managing and evaluating the firm's respiratory protection program. 

All personnel who may be required to wear a respirator are authorized by a physician to do 

so. Written standard operating procedures are in Attachment A, (CDM Federal Programs 

Corporation Corporate Health and Safety Program, Section 6.0.) Attachment A also outlines 

training, medical surveillance, storage, cartridge reuse, decontamination, and pressure 

checking with regard to respirator use. Some guidelines are given below. 

Employees and subcontractors will be required to submit evidence of quantitative respirator fit 

testing to the SSHO prior to performing tasks with the potential for upgrade to Level C. 

Before using a respirator, employees and subcontractors are required to perform an inspection 

and checkout in accordance with the manufacturer's instructions. CDM Federal employees 

will use the MSA Ultratwin (or equivalent) inspection and checkout procedures appearing in 

Exhibit 5-1. 

Facial hair (beards, sideburns, and so forth) that interfaces with the sealing surface of a respi

rator is not permitted. A "one-day" growth of beard is considered to interfere. 
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MSA ULTRA 1WIN INSPECTION AND 

CHECKOUT 

1. Visually inspect the entire unit for any obvious damages, defects, or 

deteriorated rubber. 

2. 

3. 

4. 

Make sure that the facepiece harness is not damaged. The serrated portion 

of the harness can fragment which will prevent proper face seal adjustment. 

Inspect lens for da1rage and proper seat in facepiece. 

Exhalation Valve - pull off plastic cover and check valve for debris or for 

tears in the neoprene valve (which could cause leakage). 

5. Inhalation Valve (two) - screw off cartridges and visually inspect neoprene 

valves for tears. Make sure that the inhalation valves and cartridge 

receptacle gaskets are in place. 

6. Make sure a protective cover lens is attached to the lens. 

7. Make sure the speaking diaphragm retainer ring is hand tight. 

8. Make sure that you have the correct cartridge. 

9. Don and perform negative pressure test. 

Exhibit 5.1 MSA Ultratwin Inspection and Checkout 
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Employees and subcontractors are required to clean and disinfect respirator protective 

equipment after each use, or at the end of the day's activities. Respirator wipes may be used 

for cleaning. 

Respirators are required to be stored away from dust, sunlight, heat, extreme cold, excessive 

moisture, damaging chemicals, and sources of mechanical damage. 

5.3 EVALUATION OF HAZARDS 

� 
. c::) 
::::r=· This site is a former landfill which accepted refuse from Nike and anti-aircraft missile sites 
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(H-06). Reconnaissance of the H-06-L Landfill site indicated apparent soil disturbance and 

surface debris including: paint cans, construction materials, asbestos based materials (transite) 

and an asbestos brake pad. 

Field work during this investigation will be conducted primarily within geophysical anomalies 

identified during a 1992 investigation. The trenches to be excavated and sampled are located 

within to the areas which contain refuse from the H-06 Nike/ antiaircraft missile site. It is 

expected that trash and miscellaneous sanitary debris will be encountered during 

excavation/trenching activities. The exact limits of the H-06-L Landfill are not known, but 

geophysical surveys (magnetic, electromagnetic (EM-31) and radar) will be conducted prior to 

any excavations to determine the presence of buried metallic material (e.g., drums, metal 

building materials, etc). 

The hazards for the H-06-L Landfill site involve physical, chemical and fire hazards. All of 

the known hazards for this site will be discussed at the initial health and safety kickoff 

meeting when field work commences. Additional brief "tail-gate safety" meetings will cover 

hazards which may be encountered daily and serve as a reminder to the overall hazards at this 

site. Physical hazards will be emphasized at the initial kickoff meeting. Chemical and fire 

hazards are addressed in Section 5.4. 
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5.4 CHEMICAL AND FIRE HAZARDS 

5.4.1 ORGANIC VAPORS 

Air monitoring for total organic vapors (TOV) will be measured with a photoionization 

detector (PID) equipped with a 10.2 eV lamp or an equivalent instrument, such as a flame

ionization detector (FID). Detector tubes for benzene and vinyl chloride may be used to 

evaluate the TOV concentrations measured with the PID. Depending on the concentration 

detected, respiratory protection will be upgraded per the action levels described in Section 

5.5.4. 

� 5.4.2 DUST 

� 

Airborne particulates present an inhalation hazard. Metals, some of the aromatic hydrocar-

bons, PCBs and other potential contaminants could enter the body through the inhalation of 

dust. Air purifying respirators with dust cartridges will be donned in the presence of visible 

airborne particulates if other site controls are unable to mitigate this condition. 

5.4.3 EXPLOSIVE ATMOSPHERES AND IGNITION SOURCES 

Some potential causes of explosions and fires include: 

• Chemical reactions that produce explosion, fire, or heat. 

• Ignition of explosive or flammable chemicals. 

• Ignition of materials due to oxygen enrichment. 

• Agitation of shock- or friction-sensitive compounds. 

• Sudden release of materials under pressure. 
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Explosions and fires may arise spontaneously. However, more commonly, they result from 

site activities, such as moving drums, accidentally mixing incompatible chemicals, or intro

ducing an ignition source (such as a spark from equipment) into an explosive or flammable 

environment. Explosions and fires not only pose the obvious hazards of intense heat, open 

flame, smoke inhalation, and flying objects, but may also cause the release of toxic chemicals 

into the environment. Such releases can threaten both personnel on-site and members 9f the 

general public living or working nearby. CDM Federal takes the following precautions to 

protect against these hazards: personnel monitor for explosive atmospheres and flammable 

vapor using a combustible gas indicator or equivalent; all potential ignition sources are kept 

away from an explosive or flammable environment; non-sparking, explosion-proof equipment 

is used where appropriate; and safe practices are followed when performing any task that 

might result in the agitation or release of chemicals. 

Methane gas is a concern when performing site operations at landfills. Therefore, the lower 

explosive limits of flammable gases will be monitored during field activities at the H-06-L. 

Action levels for flammable/explosive gases appear in Section 5.4.4. 

5.4.4 ACTION LEVELS 

Action levels for Total Organic Vapors (TOY), and flammable/explosive gases are presented 

below. TOY action levels are based on continuous exposures measured at worker's breathing 

zone. Activities requiring Level B or higher protection are beyond the scope of this project. 
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TOV ACTION LEVELS 

TOV DETECTOR TUBE LEVEL OF 
CONCENTRATION RESULT PROTECTION 

(ABOVE OR ACTION 
BACKGROlJND) 

< 1 ppm NIA Level D 

Benzene < 1 ppm Level D 
and 

Vinyl Chloride < 1 ppm 
1 - 5 ppm 

Benzene > 1 ppm Level C 

Vinyl Chloride > 1 ppm Exit Site 

Benzene < 5 ppm Level C 
and (see note) 

Vinyl Chloride < 1 ppm 
5 - 100 ppm 

Benzene > 5 ppm Exit Site 
or 

Vinyl Chloride > 1 ppm 

> 100 ppm NIA Exit Site 

Note: Continue periodic monitoring for benzene and vinyl chloride 

Flammable/Explosive Gases 

(As a % of Lower 
Explosive Limit) 

0-10% LEL 
10-25% LEL 
> 25% LEL 

Oxygen Content 
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Periodic monitoring 
Notify SSHO, continue working and monitoring 
Stop work immediately/evacuate 

Action 

Fire hazard potential, interrupt task/evacuate 
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19.5-25% 02 

< 19.5% 0
2 
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Continue investigation using caution @ low and high 

ends of specified 02 range (notify SSHO). Oxygen nor

mal@ 21%. 
Oxygen deficient; interrupt task/evacuate 
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6.0 AIR MONITORING 

Air monitoring will be conducted within the exclusion zones for specific tasks using direct 

reading instruments. Work areas will be designated as an approximate 20-foot radius around 

the work site. For areas where potentially contaminated soils are being disturbed, total dust 

measurements may be taken of the work area. Alternatively, visible dust may be observed 

and used as a criterion for evaluatory dust levels. If the ground is wet or weather conditions 

are rainy, no total dust measurements will be taken. The frequency of measurements also 

may increase or the measurement may be eliminated based on-site conditions and prior 

monitoring results. The purpose of these measurements is to verify that total dust con

centrations at the work area boundary are less than the action levels. The following action 

levels, in dust concentration above background, have been established: 

• Modified Level D; 1.0 mg/m3 

• Modified Level C; > 1.0 but < 5 mg/m3 

Measurements will be made using a direct-reading total dust indicator (such as a Hazdust or 

Miniram® PDM-3) following manufacturer's operating instructions. These instruments pro

vide a real time indication of total dust concentrations. The direct reading total dust indicator 

will be zeroed before each day's use. Because the instrument is direct reading, further 

analysis will not be required. 

For areas where there is the potential for Volatile Organic Compounds (VOC) exposures, air 

monitoring will be conducted using an Organic Vapor Analyzer (OVA) or an Organic Vapor 

Monitor (OVM) such as the portable FID or PID, respectively. These instruments are capable 

of providing a real time indication of total combustible or ionizable VOCs. Measurements 

will be made following the manufacturer's operating instructions and recorded hourly during 

intrusive activities; measurements will be made more frequently upon reaching action levels 

specified in Section 5.4.4. Measurements will be made around the perimeter of the work 

area and in breathing zones to verify that total VOC concentrations at the work area boundary 
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and breathing zones are not in excess of action levels specified in Section 5.4.4. The 

frequency of routine air monitoring of work areas may be increased based on-site conditions 

and prior monitoring result:;. 

No personal exposure moniroring samples will be collected during activities to be performed 

at the site. It is not likely that airborne contaminants will result in exposures greater t�an 

Permissible Exposure Limit�. (PELs). In addition, direct reading instruments, such as the PID 

or FID, and dust indicator, will be used to determine if site personnel are potentially being 

exposed during site activities. 

6.2 EQUIPMENT CALH3RATION 

...l- Equipment maintenance and ,;alibration of all monitoring equipment will be conducted ac-
� 

cording to the manufacturer's specifications (including FID or PID and direct reading total 

dust indicator). Manufacturer's specifications will be maintained at the field office or with 

the monitoring equipment. 

Equipment calibration shall be recorded in the CQCR's site log book. 

LR I-INFO 002/fXT.HSP/040794 6-2 



7.0 HEALTH AND SAFETY WORK PRECAUTIONS 

The health and safety guidelines in this section describe the required actions common to all 

site activities. These guidelines describe precautions or procedures that are required of all 

personnel involved in any site activity. These guidelines are not intended to supersede any 

requirements of EM-385-1-1. In the event of a conflict, EM 385-1-1 will govern. 

7.1 GENERAL GUIDELINES 

• 

• 

• 

IMMEDIATELY notify the SSHO of any accidents or near misses . 

Be familiar with the site's emergency response procedures and routes of 
escape. See Section 9.0. 

Never climb over or under refuse or obstacles that would endanger you or 
others. 

• Hands and face should be thoroughly washed before eating, drinking, using the 

restrooms, or leaving the site. 

7.2 CONTAMINATED SITE GUIDELINES 

The following are general guidelines/rules that must be obeyed during all on-site activities in 

contaminated areas. 

7.2.1 BUDDY SYSTEM 

Each CDM Federal employee or subcontractor who enters any zone of a hazardous waste 

operation must be accompanied by a "buddy". The buddy must accompany the partner into 

the exclusion zone. 
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Responsibilities of a buddy include the following: 

• Provides his or her partner with assistance. 

• To be vigilant in observing his or her partner for signs of 
fatigue, hazardous material exposure, and heat or cold stress 

including slurred speech, stupor, discoloration, etc. 

• Periodically checks the integrity of his or her partners PPE. 

• Notifies the SSHO if help is needed. 

Because the buddy must provide help, the buddy must be in sight and within hearing distance 

of his or her partner and must be prepared to enter any area his or her partner enters. Thus, 

the buddy must be fully certified to work in the level of protection that his or her partner is 

working in, and must have the appropriate PPE available to him/her. Buddies should 

establish hand signals to be used in event of an emergency. 

Personnel who can provide emergency assistance in the event of injury or illness can serve as 

a buddy. Appropriately qualified persons who are not COM Federal employees or 

subcontractors may serve as buddies when one COM Federal employee or subcontractor 

performs, alone, a task that has an accident/injury/exposure potential. Persons who can serve 

as buddies include: 

• CDM Federal employees. 

• Subcontractor employees. 

• Federal, state, and local regulatory agency employees. 

• Facility operators and their employees. 

Persons who cannot serve as buddies include: 

• Members of the general public, or reporters. 

• Clerical staff. 
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• Persons not wearing the level of protection used in the work area. 

• Persons not certified to wear the level of protection used in the work area. 

The use of buddies other than CDM Federal employees or subcontractors is approved only on 

a case-by-case basis by the CHSM or the SSHO. The buddy must agree to, and be aware of 

his/her responsibilities as a buddy. 

7.3 GENERAL HEALTH AND SAFETY DIRECTIVES 

::r· 7.3.1 SITE CONTROL AND PERSONAL HYGIENE 

The following conditions must be satisfied for work to commence at the site: 

• All CDM Federal and subcontractor personnel assigned to work on the site 
must be provided with a copy of this SSHP and attend a safety briefing before 
commencing work. 

• Material Safety Data Sheets (MSDSs) for all chemicals used will be filed on
site and at CDM Federal-Fairfax and all project personnel will be informed of 
their location and availability. 

• No one will be permitted to work alone on the site -- the buddy system will be 
followed. 

• Eating, drinking, chewing gum or tobacco, smoking, or any practice that 
increases the probability of hand-to-mouth transfer and ingestion of material is 
prohibited in any area designated as potentially contaminated. 

• Hands and face shall be thoroughly washed upon leaving the work area and 
prior to eating, drinking, or other activities. 

• Whenever decontamination procedures for protective clothing is in effect, the 
entire body shall be thoroughly washed (i.e., showered) as soon as possible 
after the protective clothing is removed. 

• Medicine and alcohol can increase the effects of exposure to toxic chemicals or 
can impair a persons ability to work. Personnel using prescription drugs shall 
inform the doctor who prescribed them of their potential contact with toxic 
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materials. Field employees who take over-the-counter drugs within a day 
before work on a site must inform their physician that they intend to perform 
hazardous w2.ste operations while using the drug. 

• Alcoholic beverage intake will be prohibited during project operations. CDM 
Federal has a drug-free work place policy. Personnel under the influence of 
alcohol or recreational or illegal drugs will not be allowed on-site, and may 
face disciplinary action. 

• Wearing of beards by individuals assigned to tasks that require or may require 
respirators will be prohibited. A one-day growth of facial hair that interferes 
with respirator to face seal is considered to be a "beard". 

• 

• 

All personnel ·.vorking in exclusion zones must proceed through 
decontamination before eating, drinking and smoking. 

Before initiatirg any non-routine operation, personnel must consult SSHO 
about health ar:d safety requirements for the operation. 

7.3.2 SITE SAFETY PRACTICES 

Historically, one of the major causes of physical injuries at sites is slips and falls. To prevent 

this type of hazard, tools� parts, and other equipment shall not be left lying around. Grease 

droppings, oils, and sludge shall be cleaned up as soon as possible. Warning signs, railings 

and covers in place protect against low piping, open tanks, and open manholes or hatches. 

The simple knowledge of proper lifting techniques -- bending the knees and lifting with mus

cles of the legs -- can save many strained or injured backs. 

There are a host of general practices which require training to ensure personnel safety during 

operation of the site. Some of the following are detailed, whereas others are self-explanatory 

in nature. 

• Running is forbidden, except in emergencies. 

• Moving equipment shall not be operated unless instruction in its use has been 
given, and use authorized by the SSHO. 
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• Regulations pertaining to the operation of automobiles shall be observed within 
the site. These include wearing seat belts at all times when the vehicle is in 

motion and maintaining speeds under 15 miles per hour. 

• Removal of safety equipment or supplies from their normal location must be 
authorized by the SSHO. 

• Safety devices, safety guards, and chains must be in place before operating 
equipment. 

• Improvised staging and structures are not permitted. 

• 

• 

• 

When necessary, certain COM Federal and site personnel will carry portable 
radios for emergency and related use. The SSHO will coordinate portable 
radio communications for emergencies . 

Hand tools and special tools shall be kept clean and in good repair . 

Temporary lines, power cords, and outlets are to be marked, and inspected by 
the SSHO prior to use. 

• Prior to intrusive activities (such as excavation), buried cables and underground 
utilities will be located. 

• The correct tool shall be used for the particular job in the proper manner. 

• Carrying materials and tools must be done with concern for overloads and bal
ance, and these items must be securely held. 

• Movement with obscured vision shall be avoided. 

• Good housekeeping shall be practiced at all times. 

• The use of solvents and volatile liquids for periodic cleaning, etc., must first be 

authorized by the SSHO and proper storage and disposal provided. 

• "Horseplay" is forbidden. Horseplay is defined as any frivolous behavior that 
increases the probability of an accident. 
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7.3.3 MATERIAL LIFTING 

Many types of objects are handled in normal operation and maintenance at sites. Care should 

be taken in handling heavy or bulky items because they are the cause of a considerable num

ber of accidents. There are cenain fundamentals in the proper lifting of materials to avoid 

back injuries: 

• The size, shape and weight of the object to be lifted must be considered. A 
worker shall not lift more than one person can handle comfortably. 

• 

• 

• 

• 

• 

• 

• 

The feet shall be placed far enough apart for good balance and stability. THE 
FOOTJNG SHALL BE SOLID. 

The worker shall get as close to the load as possible. The legs shall be bent at 
the knees. 

The back shall be kept as straight as possible . 

The object shall be gripped firmly . 

To lift the object, the legs are straightened from their bend . 

A worker shall never carry a load that cannot be seen over or around . 

When placing an object down, the stance and position are identical to that for 
lifting. The legs are bent at the knees and the object lowered. 

When two or more workers are required to handle an object, coordinating is essential to en

sure that load is lifted uniformly and that the weight is equally divided between the persons 

carrying the load. When carrying the object, each worker, if possible, shall face the direction 

in which the object is being carried. In handling bulky or heavy items, the following guide

lines shall be followed to avoid injury to the hands and fingers: 

• 

• 

A firm grip on the object is essential. 

The hands and object shall be free of oil, grease or water that might prevent a 
firm grip. 
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• The item shall be inspected for metal slivers, jagged edges, burrs and rough or 

slippery surf aces. 

• Gloves shall be used when necessary. 

• The fingers shall be kept away from any points that may cause the fingers to 

be pinched or crushed, especially when setting the object down. 

7.3.5 MECHANICAL EQUIPMENT SAFETY 

All mechanical equipment will be inspected before it is allowed on the site. The inspection 

:::::r- will be performed by the SSHO. 
$ 

If__,! 

m 
� 
� Accidents in using machinery and mechanical devices can be kept to a minimum by designing 

the machines and the job to prevent accidents. When any mechanical equipment is pur

chased, all points that affect safety should be considered; past accident experience with the 

kind of equipment should serve as a guide, and desirable safety features should be specified 

and included in the original design. When such features cannot be included by a manufactur

er, they shall be provided and installed before the equipment is put in operation whenever 

possible. 

Mishandling of machines and tools is a major cause of injuries and breakdown. It is not 

uncommon to have a new type of equipment put into the hands of workers who are accus

tomed to another type of equipment and have had no new instruction or training, or untrained 

workers may be put on the job to learn by experience. All field crew members who operate 

machinery shall have written documentation on-site showing they have been checked off as 

receiving training on, and have demonstrated their ability to use, the equipment. These 

difficulties are not confined to the operation of machinery; they appear in the use of ordinary 

tools. Some mishaps caused by inattention or lack of skill of an individual cannot be 

forestalled, but instruction and training can be applied to lower the frequency of this type of 

accident. Another means of keeping down the tendency to neglect established safety practices 

and to overlook hazards that develop in mechanical equipment through use is regular 
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systematic supervision. The SSHO will ensure that rules and safety practices in the use of 

mechanical devices are regularly followed and that the equipment is in proper working order, 

with all the safeguards that have been adopted. 

Safety guards are furnished for protection. The following regulations must be followed: 

• Remove guards only after equipment has been shut down, tagged, and locked 
out of service Replace guards as soon as work is completed. 

• Make sure guards are in place and operative when using machinery. 

• Be thoroughly familiar with equipment before attempting to operate it. 

• Do not stand c,n moving equipment while it is in operation. 

� 7.3.6 EQUIPMENT START-UP AND OPERATION 

Rules for safe operation of mechanical equipment may be summarized as follows: 

• No machine shall be lubricated or adjusted while in motion, unless its manufac
turer specifies this practice. 

• Belts, ropes or other moving parts of equipment shall not be guided or 
controlled by hand or foot. 

• Machines shall not be operated unless they are in good working order, properly 
secured, and all safeguards are in place and in working condition. 

• An equipment checklist shall be completed prior to operating the equipment in 
accordance with EM 385-1-1, Section 16. 

• Operators of mechanical equipment shall place themselves in a "safe" position 
before putting the equipment into operation. 

• Repairs or adjustments shall not be made on any equipment until the power has 
been cut off and the equipment locked securely against all motion. A warning 
sign will also be attached to the lock. 

• Line shafting shall never be oiled while in motion, unless its manufacturer 
specifies this practice. 
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7.4 

• Machines and apparatus shall not be operated without authorization from the 
SSHO. 

• No person shall use equipment with which that person is unfamiliar or on 
which that person is uninstructed. 

• Adequate clearance shall be provided at machine installation; passageways shall 
be kept free of stumbling hazards. 

• Machines shall be adequately illuminated. 

• Steps, handrails, and floors shall be kept free from grease and debris. 

SANITATION AND HYGIENE 

In accordance with 29 CFR 1910.120(n), sanitary facilities will be provided to include drink

ing (potable) water, and toilet facilities. In addition, employees will be provided a clean area 

for food handling, as appropriate. 

7.4.1 POTABLE WATER 

The SSHO will identify the closest source of potable water. If not sufficiently close, potable 

water will be provided in tightly closed containers equipped with a tap. Sanitary, disposable 

cups will be provided, with a container to dispose used cups. If for any reason, non-potable 

water is on-site, it will be clearly labelled as such. Any non-labeled water will be potable. 

7.4.2 WASHING FACILITIES 

The SSHO will provide portable washing facilities located at the H-06-L site which will allow 

workers to wash after decontamination, prior to leaving the site. Disposable towels, with a 

container to collect the towels, will also be provided. 
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7.4.3 TOILET FACILITIES 

The SSHO will identify toilet facilities to be located at the site for workers. 

7.5 ILLUMINATION 

The work will be conducted during daylight hours only. 

7.6 MOTORIZED EQUIPMENT 

Motorized equipment includes backhoes, dozers, and support trucks. It is important to · 

remember that the operator's visibility may be obscured by the load being handled, dusty 

conditions, complicated terrain, or other equipment. Some basic standard procedures are: 

• Workers must make their presence known, and must wear an orange vest or 
other easily visible clothing when working near equipment. 

• Back-up alarms are required on all equipment, per OSHA requirements in 29 
CFR 1926.602(a)(9). 

• All motorized equipment must have spark arrestors on exhaust. 

• Operators must stay in moving equipment and wait until it stops before getting 
off. 

• Personnel must be aware of rotating equipment. Guards must be in place on 
all chains and sprockets, revolving shafts, belts and pulleys. Do not wear loose 
clothing or jewelry. Tie long hair back. 

• Personnel must observe traffic patterns and stay out of the way of moving 
vehicles. 

• Personnel must assure that equipment is in working order. Equipment will be 
checked daily, per OSHA requirements in 29 CFR 1926.60l (b)(l4). 

• Emergency shut-off switches will be identified to all personnel working in the 
immediate vicinity of motorized equipment. 
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Catalytic converters on the underside of vehicles are sufficiently hot enough to ignite dry 

grasses. Do not drive over vegetation which is higher than the ground clearance of the vehi

cle. Do not take vehicles off the main roads unless they are properly equipped, (e.g., vertical 

exhaust system, etc.) Contact the WHC Hanford Fire Department if vehicles are to be taken 

off roadways. USACE is very sensitive to the fire potential of this area. Range fires in these 

areas are hard to control. Vehicle tire disturbance of all stabilized sites should be avoided. 

Drive safely, reduce speed to match road conditions; 25 miles per hour should be a maximum 

speed under the best conditions on unpaved roads. 

Use of dirt roadways through the North Slope should be minimized from May through Sep

tember. Use paved roadways whenever possible. Fire extinguishers (2) and a shovel are 

required to be carried in field vehicles during fire season (June through October). No smok-

�-· ing is allowed while in the field; extinguish all burning materials. N_o alcohol or drugs are 
. or-,, 

permitted on the site--the SSHO should be notified of any physical conditions that may 

present an emergency (e.g., asthma, diabetes, epilepsy, heart problems, etc.) 

7.7 ELECTRICAL SAFETY 

Overhead power lines, downed electrical wires, and buried cables all pose a danger of shock 

or electrocution if workers or equipment contact them during site operations. There are no 

electrical lines in the source area. On-site electrical equipment and lighting may also pose a 

hazard to workers. The following standard working procedures have been developed to abate 

these potential electrical hazards: 

• Equipment with ground fault interrupters and water-tight corrosion-resistant 
connecting cable should be used on-site, or an assured equipment grounding 

program shall be utilized. 

• Electrical cords should be inspected for wear daily. 

• Electrical cords should be placed so that heavy equipment or repetitive wear is 
avoided. 
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7.8 

• Weather conditions should be monitored and work should be suspended during 
electrical storms. Equipment operation should be halted, and personnel are to 
maintain at least a 10-foot distance from equipment in the event of a lightning 
storm. 

• To prevent contact with buried utility lines, the Field Team Leader or his/her 
designee must contact local representatives of the telephone, electric, and gas 
companies to have buried lines located and marked. All contact with utility 
representatives must be documented. 

• On-site electr�cal equipment used in potentially explosive environments will be 
intrinsically s:ife. 

CONCRETE CUTTING, HOT-WORK, AND SOURCES OF IGNITION 

When welding or other hot-work that may be required for site operations is required, a writ

ten "hot-work permit" approved by the SSHO will be required. 

Hot-work is defined as any activity capable of producing a spark, flame, or sufficient heat to 

initiate the combustion or explosion of material being worked on or near. Concrete cutting 

can cause sparking, especially when it is reinforced. Appropriate protective practices which 

will be instituted include the following: 

7.9 

• Cover or shield surrounding combustible materials; 

• Post a fire watch during and for 1/2 hour after the completion of hot-work; 

• The ground surrounding the hot-work must be wetted prior to beginning hot
work; and 

• Maintain a 10 lb. ABC fire extinguisher within 10 feet of hot-work (at a 
minimum). 

FALL AND EXCAVATION SAFETY 

Naturally occurring holes, excavations, backfills, and soil removal operations pose physical 

hazards that include falling, being struck by or caught between moving machinery, and break-
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age or contact with underground or overhead utility lines. Falling into a pit or trench can 

occur by an unsuspecting person corning upon the hazard, by a person standing too near the 

hazard and losing balance or tripping, or by a person standing too near the hazard during a 

wall or face collapse. Falls into a hazard can cause broken bones or suffocation from engulf

ment. Trenches or excavations 4 feet deep or more shall be considered confined spaces for 

entry purposes. Furthermore, any work requiring that a worker's head be positioned b�low 

ground surface shall be conducted only following confined space entry procedures (Refer to 

Section 7 .11 for additional information) . 

Excavations or trenches will be barricaded until backfilling can be completed. All naturally 

occurring drop-offs will be clearly designated with barrier tape, cones, rope, stakes, or other 

appropriate markings. All excavations must be performed in accordance with the OSHA 

Standard 29 CFR 1926.650 -1926.653, and air monitoring instruments shall be used to 

monitor the work area. These requirements include: 

• 

• 

• 

Placing excavated soil at least 2 feet from the edge of the excavation . 

Appropriate handling of the excavated soil. 

Allowing no person under a load . 

7.10 CONTAINER HANDLING 

Handling of containers with residuals is not anticipated at Hanford North Slope, although if 

containers with residuals are discovered, the following standard procedures must be followed. 

Sampling/handling containers of "unknowns" is a highly hazardous operation; thus, planning 

is essential. The potential hazards include fire, explosion, vapor generation, and physical 

injury resulting from moving heavy containers. 

• 

• 

No containers will be opened without the presence of an USACE QA 
Representative, Field Team Leader, or Safety Officer. 

Eliminate all sources of ignition (smoking and spark-producing equipment) . 
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• Containers will not be opened in less than Level C protection. 

• Use a Combustible Gas Indicator (CGI) to monitor the area for combustible 
vapors. 

• Locate a 10 lb. ABC fire extinguisher within 10 feet of the area (at a 
minimum). 

• Do not handle or sample containers, although visual inspection of containers to 
obtain as much information as possible about their contents and condition will 
be performed. Visual inspection will not involve handling. The container 
inspections should not be performed closer than 10 feet away until field 
screening has been completed. 

• 

• 

Be prepared for leaks and spills. Have an adequate volume of absorbent near 
the sampling area to contain small spills. 

In general, when opening a container, do not lean over the access port. If 
possible, vent excess pressure if volatile substances are stored in the container. 

• Do not stand on containers. 

7.11 CONFINED SPACE ENTRY 

This scope of work does not contain any investigations which require confined space entry. 

Confined spaces are characterized as not being designed for human occupancy, having limited 

entrance and exit access points, and having the potential to create a hazardous environment 

(e.g., toxic, oxygen-deficient, or unstable). 

Should entry into a confined space be required, specific confined space entry training will be 

required. In addition, a written entry permit, to be approved by the SSHO, will be prepared 

to document the precautions required for entry, results of air testing for oxygen content and 

flammable gases, and procedures to be used in the event of an emergency. The requirements 

of General Safety & Health Requirements Manual EM385-l- l ,  Section 6 will be strictly en

forced. 
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7.12 ASBESTOS HANDLING 

A USACE site safety representative, qualified for asbestos-awareness, will be on-site during 

all excavation activities and will be responsible for recognition if friable and non-friable 

asbestos. Non-friable asbestos is non-regulated, thus if encountered, it will not require any 

special handling. If friable asbestos is encountered during excavation activities, the U�ACE 

will call in a contingency contractor, trained in asbestos handling, packaging, monitoring and 

disposal. The contingency contractor will be responsible for all handling and removal of 

friable asbestos. 

7.13 FIRE EXTINGUISHER 

a:::. The SSHO will maintain fire extinguishers (10 #; Class A, B, C) on-site during all work 

activities and will ensure that all subcontractors understand the different classes and their 

intended use. 

7.14 DRUG FREE WORK ENVIRONMENT 

As required by federal legislation, COM Federal has adopted the following policy regarding 

the Drug-Free Workplace Act. It is the firm's policy to maintain a productive and safe 

workplace free from the influence of illegal drugs. In accordance with federal funding and 

contracting requirements, the firm strictly prohibits the unlawful manufacture, distribution, 

dispensation, possession, or use of illegal drugs or controlled substances by any employee on 

or near the firm's premises, or job sites or vehicles or during working hours. Use of illegal 

drugs or controlled substances before reporting to work which affects workplace performance 

or conduct is likewise prohibited. 

Violation of this policy will result in appropriate discipline, up to and including immediate 

discharge. Employees are cautioned that discipline under this policy may include satisfactory 
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participation in a drug abuse assistance or rehabilitation program as a condition of continued 

employment. 

Any employee who is convicted of violating a criminal drug statute for conduct occurring in 

or near the workplace must notify the firm no later than five days after conviction. Failure to 

notify the firm in a timely fashion will result in discharge. 

In compliance with the Drug-Free Workplace Act, employees are required to sign a statement 

that they have received a copy of the firm's policy and that they will abide by its terms. 

CDM Federal will terminate the contract of any subcontractor who violates CDM Federal's 

drug free work environment policy. 
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8.0 DECO NT AMINA TION 

8.1 PERSONAL HYGIENE 

Washing facilities will be established in the support zone of the site (if present). The facili

ties will include water, soap. means of drying, and receptacles for waste. An adequate supply 

of drinking water will be available in the support zone at the site. Water coolers or sources 

of bottled water will be clea;ly marked as drinking water so they will not be used for other 

purposes . 

8.2 DECONTAMINATION 

It is not anticipated that equipment will come into direct contact with pure contaminants. The 

more likely scenario is physical contact of equipment with materials, such as soils, that may 

be contaminated. Removal of contaminants such that equipment and tools are visually free of 

potentially contaminated soil can be adequately accomplished using dry decontamination 

methods (e.g., brushing) and/or washing in a detergent solution (e.g., Alconox and water). 

Details of dry decontamination methods for excavation equipment are described in the Work 

Plan. 

Portions of the sampling equipment that have directly contacted contaminated soils will re

quire decontamination. Decontamination of sampling equipment (such as stainless steel 

spatulas, spoons, bowls, or shovels) is done using the following steps: 

Step 1: Alconox detergent wash 

Step 2: Tap water rinse 

Step 3: Distilled water rinse 

Step 4: Air dry away from potential sources of contamination (e.g., splashes) 
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Decontamination of personnel exiting the exclusion zone or work areas with Modified Level 

D PPE (or Modified Level C PPE, if required) will use the following steps in the CRZ: 

8.3 

Step 1: 

Step 2: 

Step 3: 

Step 4: 

Step 5: 

Step 6: 

Step 7: 

Step 8: 

Brush soils from boots (dry) for Modified Level D or, for Modified 
Level C, scrub boots with decontamination solution (liquinox). 

Remove outer gloves (if in Modified Level C PPE). 

Remove hardhat (if required) and wipe clean. 

Remove and discard outer suit (in Modified Level C, roll suit outward 

to avoid skin contact with suit's exterior). 

Remove respirator face piece (for Modified Level C). Dispose of respi

rator cartridges at least weekly, or sooner if breakthrough or increased 

breathing resistance is experienced. Clean respirator face piece with 

damp cloth, followed by an alcohol wipe. Periodically the respirator 
should be disassembled and washed with mild detergent solution and air 

dried. 

Discard inner gloves. 

Depart CRZ in work clothes and boots. 

Wash hands, face, and neck before eating, drinking, using restrooms, or 

leaving the site. 

EQUIPMENT 

Decontamination equipment that will be used on-site is listed below. The type and amount of 

decontamination equipment present at the site at any given time will vary, depending on the 

specific tasks being accomplished at that time. 

• Collection containers, such as drums or suitably lined trash cans, for 

storing disposable clothing and heavily contaminated personal protective 
clothing or equipment that must be discarded. 

• Plastic sheeting, sealed pads with drains, or other appropriate methods 

for containing and collecting contaminated wash and rinse solutions 
spilled during decontamination. 
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• Wash solutions selected to wash off and reduce the hazards associated 
with the contaminants. 

• Rinse solutions selected to remove contaminants and contaminated wash 
solutions. 

• Long-handled, soft-bristled brushes to help wash and rinse off 

contaminants. 

• 

• 

• 

• 

• 

Paper or cloth towels . 

First aid kit, fire extinguisher, and portable eyewash solution . 

PPE and respirator alcohol wipes . 

Washtubs . 

Soap or wash solution, wash cloths, and towels for personnel. 

8.4 INVESTIGATION - DERIVED WASTES 

All investigation derived wastes will be handled according to Section 4.48 of the H-06-L 

Work Plan. 

• Suspected or confirmed hazardous materials excavated from landfill 
cells will be staged on Port-A-Pads. 

• Potentially contaminated PPE will be placed in a drum and will be 
staged on a Port-A-Pad. 

• Decontamination water will be containerized and sampled to determine 
appropriate disposition. Containers will be staged on a Port-A-Pad. 

• Non-regulated wastes which originated in the H-06-L landfill will be 

returned to the disposal cells. 
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9.0 EMERGENCY RESPONSE AND ACCIDENT PREVENTION 

In the event of an emergency, the CQCR/SSHO will be notified immediately by voice or 

radio. First aid treatment other than for very minor cuts or abrasions should be accomplished 

at a nearby medical facility. Only persons certified in cardiopulmonary resuscitation (CPR) 

and first aid will be allowed to perform CPR and first aid, respectively. Medical treatment 

may be obtained at Kadlec Medical Center. A map illustrating the route from the sites to the 

medical facility and presenting directions to the medical facility is presented in Figure 9-1. 

Police, fire, or medical assist:mce can be summoned by dialing 911. Alternatively, the 

Mattawa Fire Department can be reached at (509) 572-0119. 

The local emergency services agencies will be relied upon to respond to emergencies. Initial 

action by site workers, should an emergency incident occur, is described below. 

Personal Injury in the Exclusion Zone: Upon notification of an injury in the exclusion 

zone, site personnel shall assemble at the decontamination line. The rescue team will enter 

the exclusion zone (if required) to remove the injured person to the CRZ. The CQCR/SSHO 

should evaluate the nature of the injury, and the affected person should be decontaminated to 

the extent possible prior to movement to the support zone. On-site personnel shall administer 

the appropriate first aid, and an ambulance should be contacted at the designated medical 

facility (if required; see route map in Figure 9-1). No persons shall re-enter the exclusion 

zone until the cause of the injury or symptoms is determined. 

Personal Injury in the Support Zone (or Debris Removal Sites): Upon notification of an 

injury in the support zone, the CQCR/SSHO will assess the nature of the injury. If the cause 

of the injury or loss of the injured person does not affect the performance of site personnel, 

operations may continue, with on-site personnel initiating the appropriate first aid and 

necessary follow-up. If the injury increases the risk to others, on-site activities will be 

stopped until the added risk is removed or minimized. 
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From lhe Site: 

Take 24 West 19.5 miles 

to 240 East into Richland 

I 
g 
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US DOE 

HANFORD 

SITE 

Figure 9-1 Route Map to the Kadlec Medical Center 

9-2 

See Inset 

et left 
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Fire/Explosion: Fires should be put out as soon as possible. Upon notification by the SSO 

or realization of an uncontrollable fire or an explosion on-site, all site personnel will evacuate. 

The fire department shall be alerted as soon as possible. 

Personal Protective Equipment Failure: If any site worker experiences a failure or alter

ation of protective equipment that affects the protection factor, that person and his/her buddy 

shall immediately leave the exclusion zone or debris removal site. Re-entry shall not be 

permitted until the equipment has been repaired or replaced. 

Other Equipment Failure: If any other monitoring equipment on-site fails to operate prop

erly, the SSO shall be notified to determine the effect of this failure on continuing operations. 

If the failure affects the safety of personnel or prevents completion of scheduled tasks, all 

affected personnel shall leave the exclusion zone until the situation is evaluated and 

appropriate actions are taken. 

9.1 EMERGENCY EQUIPMENT 

Emergency equipment will be readily available in the event of an accident. The equipment to 

be available will include: 

• Emergency eyewash equipment meeting the requirements of ANSIZ-358.1 will 
be available in each vehicle used for site activities; 

• Air horn (for evacuation notification, 1 prolonged blast); 

• Two 10 lb. ABC-rated fire extinguishers in each vehicle used for site activities; 

• First aid kit with equipment adequate for the number of site personnel; and 

• Spill kit containing absorbents and protective equipment to be used in the event 
of contaminated liquid spillage. 

Medical assistance is readily available in the local community (see attached route map-Figure 

9-1). The closest emergency trauma care center to Kadlec Hospital located in Richland. 
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Maps will be posted in the vehicles. A list of CPR/first aid certified personnel will also be 

posted in the support zone. 

An emergency eyewash shall be available at all sites where drilling or groundwater sampling 

is conducted. All vehicles shall be assigned a shovel, 2-10 lb. ABC-rated fire extinguishers, 

and a pair of wire/bolt cutters. 

9.2 OTHER EMERGENCY CONTACTS 

The primary points-of-contact on safety or health-related matters at the si�e, as shown on 

Table 9-1, should be notified in the event of an accident or near-miss incident. (A near-miss 

incident is one that could have caused a loss of limb or life.) 

9.3 ACCIDENT REPORTING 

Accidents or near-miss incidents that occur on-site will be reported to the SSHO. The SSHO 

will investigate the accident or near-miss incident and complete the required accident 

investigation reports. Any accident, spill, or unusual occurrence will be reported to the 

USACE Safety and Health Supervisor as soon as possible. Copies will be filed at the field 

office and provided to the employees involved and their supervisors/companies. In the event 

of an injury (Washington Industrial Safety and Health Administration [WISHA]/OSHA 

recordable) involving two or more workers or a fatality, the WISHA and OSHA officers will 

be notified within 24 hours. 

All accidents, near-misses, deficiencies, etc., will be recorded in the daily log. 

9.4 SAFETY AND HEAL TH INSPECTIONS 

Health and safety inspections will be conducted routinely by the SSHO. Deficiencies 

observed during health and safety inspections will be referred to appropriate supervisory 

personnel for corrective action. 
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Table 9-1. 
Primary Contacts and Emergency Notification Personnel List 

Police/Fire/ Am bu lance 

Kadlec Medical Center 

Site Safety and Health Officer (SSHO) 

CDM Federal 

USACE,Safety Office 

Walla Walla 

Richland 

Resident Engineer 

Program Manager 

Technical Manager 

Field Team Leader 

Mattawa Fire Department 

Hanford Dispatch 

U.S. Fish and Wildlife Service 

END Pager 

END Cellular 

State Department of Fish & Game 

•·•·•······r 
IU 

Emergency{frauma Care 

Paul Karas 

Charles Myers 

Wendy Alenduff 

Mike Remington 

Pager 

Mike Mahoney 

Jane Gardner-Clayson 

Randy Chong 

Rich Fink 

Emergency 

Non-emergency 

Dave Geoke 

Occurrence Reporting 

Occurrence Reporting 

Bob Kent 

911 

(509) 946-4611 

(509) 943-5828 

(703) 968-0900 

(509) 522-6316 

(509) 376-9607 

(509) 522-9758 

(509) 376-9580 

(509) 376-9719 

(509) 522-6774 

(509) 520-1178 

572-0119 

932-4777 

(509) 373-2745 

(509) 488-2668 

(509) 546-6264 

(509) 544-8226 

(509) 765-6641 

Note: Ordnance discovery emergency contact list is presented in the USACE Ordnance Plan. 
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9.5 AIR MONITORING 

9.5.1 EXPOSURE MONITORING 

The SSHO will perform exposure monitoring to ensure that employees and subcontractors are 

not exposed to chemical contaminants above established exposure limits as described in Sec

tion 5.4.4. 

Personal monitoring will consist of taking breathing zone and area measurements using direct 

reading instruments during work tasks that have the potential for exposure . 

Environmental monitoring will consist of taking area measurements using direct reading 

instruments during work tasks that have the potential to produce airborne contaminants that 

may migrate offsite. 

A PID and Draeger detector tubes will be used for personal and environmental, organic vapor 

monitoring. The Gastector Hydrocarbon Surveyor Model 1314 will be used for environmental 

monitoring to ensure that explosive atmospheres are not encountered. 

For the activities planned at the H-06-L Landfill site, air sampling utilizing fixed and 

personnel samplers is not deemed necessary. In addition, meteorological monitoring will not 

be performed. For these reasons, sampling and analytical methods have not been specified, 

nor have laboratory qualifications been discussed. 

9.5.2 EXPOSURE MONITORING EQUIPMENT 

The presence of organic vapors throughout the site area and in breathing zones will be deter

mined using a PID. The PIO is a direct reading instrument that responds to the presence of 

ionizable gases and vapors at atmospheric concentrations above 0.1 ppm. The control of 

measurement and test equipment is described in SOP 5-1 in Attachment C. Instructions for 

operation and maintenance of the PID and other field instruments will be available on-site. In 
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addition, Draeger detector tubes will be used for contaminants with low PELs (i.e., Benzene, 

Vinyl Chloride). To use the Draeger calorimetric tubes, first break off both tips of the tube in 

the break-off eyelet. Insert the opened Draeger tube in the pump head so that the arrow 

points towards the pump. Compress the bellows completely and then release it. The end of 

the suction movement is reached when the limit chain is completely taut. When testing, make 

the number of pump strokes specified in the operating instructions for the tube concerned. 

9.5.3 GASTECTOR HYDROCARBON SURVEYOR MODEL 1314 

During trenching intrusive tasks, the OH Model 1314 ( or equivalent) will be used to 

determine if explosive atmospheres exist. The action levels specified in Section 5.4.4 will be 

used to ensure work activities are conducted in a safe and stable environment. 

9.5.4 INSTRUMENT CALIBRATION 

All standard operating procedures, including calibration methods, for the PID and the 

gastector hydrocarbon surveyor will be available on-site. 

9.6 EXPOSURE/INJURY/ILLNESS/ACCIDENT REPORTING 

The purpose of the exposure/injury/illness/accident reporting system is twofold: to learn from 

past mistakes in order to maintain an hazard free work environment, and to document occupa

tional injuries and illnesses as required by OSHA. The system consists of monthly incident 

reports and injury/illness/accident reports. All incidents involving exposure, injury, illness,and 

accidents damage are thoroughly investigated by the CHSM, as are incidents that might not 

cause injury, or illness, but had the potential to do so ("near miss incidents"). All accidents 

and incidents will be reported by phone to the USACE a the following numbers: 

LR HNFD 002/I"XT.HSP/040794 

(509) 522-6316 (Walla Walla) 
(509) 376-9601 (Richland) 
(509) 522-9758 (Pager) 
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Details regarding CDM Federal corporate incident reporting requirements can be found in 

Attachment A, CDM Federal Programs Corporation Corporate Health and Safety Program, 

Section 5.0. 

Forms and procedures for DOE Occurrence Reporting will be maintained on-site . 
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10.0 TRAINING 

All on-site persons conducting site reconnaissance, stained soil sampling, and soil removal are 

required to have completed training in accordance with 29 CFR 1910.120 (HAZWOPER), 29 

CFR 1910.1200 (Hazard Communication), and 29 CFR 1910.134 (Respiratory Protection). 

Those persons responsible for supervising field activities must have 8 hours of training in 

addition to the initial 40 hours of training required of all site workers (per 29 CFR 1910.120). 

Those persons conducting debris removal are required to have completed training in hazard 

communication (29 CFR 191,).1200 and 296-62 WAC, Part C). Training requirements for 

each site employee will be reviewed by the SSHO to ensure compliance with regulations. 

Any worker exposed to friable asbestos shall have training in accordance with 29 CFR 

1910.134, 1001 and 40 CFR ' 763.120, 121. 

An initial (pre-entry) safety meeting will be held just prior to the start of on-site work. This 

safety meeting will be documented, and questions about the Site Safety and Health Plan will 

be answered. The pre-entry safety meeting will review site safety rules and prohibitions, 

locations of emergency equipment such as eye wash stations and fire extinguishers, escape 

routes, accident reporting, directions to the nearest medical facilities, how to summon medical 

assistance, and protective equipment requirements for the activity to be done. 

Safety briefings will be held daily. These safety meetings will be held, to address hazards 

which may be encountered, special field activities, deficiencies noted, or procedural im

provements that could be made based on the site activities. Safety meeting logs documenting 

the subject matter covered will be completed for every safety meeting held, and all workers 

will be required to sign the safety meeting log. Copies of these logs will be provided to the 

USACE field representative. 

All workers on-site will be required to sign the signature page at the front of this document to 

indicate that they have reviewed this plan and are responsible for implementing it. Respirator 

fit test, and training certifications for COM Federal staff and sub-contractors will be 

maintained on-site. All members of the field crew have stop work authority in the event that 
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they believe an unsafe situation exists. Employees are responsible for their own actions. 

Violations of safety requirements will not be tolerated and may result in removal from the job 

site. 
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11.0 MEDICAL SURVEILLANCE 

A medical surveillance program meeting the requirements of 29 CFR 1910.120 and ANSI Z-

88.2 is required for personnel performing site reconnaissance, soil sampling, and excavation. 

WISHA (296-62 Part P) and OSHA (29 CFR 1910.134) require that all workers who may be 

required to wear respirators be medically qualified. Medical examinations must include a 

physician's written opinion as to fitness for duty and the ability to use personal protective 

equipment. 

Respiratory protection may be required if field instruments indicate elevated levels of airborne 

contamination. Modified Level D PPE is planned for most field site personnel. 

Documentation of the medical qualifications of any CDM Federal employees or 

subcontractors will be maintained on-site. Guidelines that can be provided to the examining 

physician to establish fitness of individuals for work at the site are available (National 

Institute of Occupational Safety and Health [NIOSH] 1985). 

As part of the medical surveillance program, pre-employment screening should include: 

• Medical history; 

• Occupational history; 

• Physical examination; 

• Determination of fitness to work wearing protection equipment; and 

• · Baseline monitoring for contaminants of concern. 

Periodic (annual) medical examinations should include: 

• Update of medical history; 

• Update of occupational history; 

• Physical examination; and 

• Monitoring, if warranted by examination results or exposures. 

Medical certification for CDM Federal Employees who may work on the site appear in 

Attachment B. 
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12.0 RECORDKEEPING 

The safety and health-related records or logs required to be maintained at the site are: 

• Training records for all personnel; 

• Daily safety :nspection logs (may be part of other daily logs); 

• Accident reports; 

• Employee/visitor register; 

• SSHO field and safety meeting notes; 

• 

• 

Medical opinions/certifications for fitness for duty and ability to use PPE; and 

Site-specific environmental and employee exposure monitoring records. 

Safety records pertaining to monitoring, medical surveillance, etc., shall be kept for a 

minimum of 75 years in accordance with DOE Orders. 

LR HNFD 002/I'XT.HSP/040794 12-1 
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4.0 MEDICAL SURVEILLANCE PROGRAM 

4.1 INTRODUCTION 

The medical surveillance program consists of a combination of: (I) baseline, annual, interim. and 

exit examinations; (2) services for the evaluation and followup of occupationally related injuries 
and illnesses; and (3) emergency medical services required to stabilize severely injured or ill 
patients prior to their transpon to an offsite medical care facility. The Medical Surve.illam:e 

Program is designed and administered by a board certified, occupational physician. 

Medical monitoring protocol for personnel assigned to hazardous, or potentially hazardous. waste 
sites is provided in Table 4-1. 

All COM Federal field personnel will be provided with a thorough. initial baseline medical 

examination to assess fitness for the job and to provide baseline health data for subsequent 

reference. Examination will be repeated annually unless abnormal test results or other problems 
dictate more frequent observation. 

During the medical examination, employees will be evaluated for their ability to wear respiratory 

protection and other protective equipment (e.g .. extensive clothing ensembles). This evaluation 
will include, as a minimum, an examination of the cardiopulmonary system. i.e, forced vital 

capacity (FYC) and forced expiratory volume--! second (FEY 1.0). When indicated by the 

physician other tests of the respiratory and cardiovascular systems will be performed on the basis 

of an individual's past history, findings of the above evaluation. and/or the type of equipment the 

individual may be required to use. 

A sample medical authorization for is provided in Figure 4-1. 

4.2 BASELINE MEDICAL EXAMINATION 

The baseline medical examination is conducted to determine whether an employee is physically 

and mentally suitable to perform work requirements and assignments as outlined in the job 

description, to provide baseline values for comparison with later test results. and to evaluate the 

ability to utilize personal respiratory protection and other protective equipment. The baseline 

medical examination will include, as a minimum: 

A medical and work history 

Physical examination which includes vital signs and an evaluation of all maJor 
organ systems 

Audiogram 

Vision screening 
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4.3 

Chest x-ray (only if there was not an x-ray within 12 months) 

Blood chemistry screen and profile 

Urinalysis 

Spirometry. 

ANNUAL/INTERIM MEDICAL EXAMINATIONS 

Annual/Interim medical examinations will be given every 12 months or more frequently if 
indicated by substandard performance; evidence of particular stress or difficulty in using personal 

respiratory protection; signs/symptoms of illness commonly associated with chemicals present at 
the site: or if employees were exposed while unprotected. Employees experiencing signs and 

symptoms or having complaints must immediately report the problem to the HSC. or to the 

CHSM. Employees having abnormal test results will also be monitored and rested by the 
physician at intervals prescribed in appropriate federal codes (29 CFR, i.e., 1926.52, 1910.134. 
1910.1001, 1910.1025, 1910.1018, and 1910.120). 

Components are similar to the baseline examination. Following the annual or interim examination 
the physician will submit in writing to the HSC and the CHSM any medical and safety 

restrictions required and the physician will inform the employee of the test resul�. The physician 

will indicate the reasons for restricting work and will submit an appropriate plan of medical 
supervision for any work-related illnesses or injuries. 

4.4 EXIT MEDICAL EXAMINATION 

[f employment is terminated voluntarily or involuntarily an exit medical examination will be 
offered. 

Content of the exit medical examination will incorporate those elements included in the baseline 

examination. Signs or symptoms of work-related illnesses will be reported immediately. 

An employee who refuses to submit to an exit examination will be advised of the potential 

hazards and will complete a waiver form stating that the employee has been advised of the need 

for an examination, has voluntarily refused an examination, and waives the right to future 
litigation relative to conditions which may have been detected in the course of the examination. 

Valid attempts to contact employees who terminated employment without an exit examination 

will be made. A record of efforts to contact employees who leave employment without notice 
and without undergoing an exit examination will be kept. The record will become part of the 

employee ·s medical records. 
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4.5 RETURN-TO-WORK EXAMINATIONS 

An employee desiring to return to work following a leave of absence due to injury or illness. or 
return to full status from a restricted work period resulting from an injury/illness will have to 
obtain clearance by means cf a physical examination. Extent of the physical examination will 
be determined by the Occupational Physician and will be performed at the locally established 

medical services provider. 

4.6 ACCESS TO EMPLOYEE MEDICAL RECORDS 

In compliance with 29 CF:-<. 1910.120, all CDM Federal employees and their designated 
representatives have access ·,:o their own medical records developed as pan of this program. 
Employees must request the records, in writing; and specify the name, address, and telephone 
number of the physician who is to receive the records. Such requests are to be sent to the 
CHSM. The request for medical records appears in Figure 4-2. 
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5.0 INJURY AND ILLNESS PREVENTION 

5.1 INTRODUCTION 

COM Federal believes that the health and safety of each of its employees is of utmost 
importance. The prevention of occupationally induced illnesses and injuries takes precedence 
over operating productivity at all times. COM Federal provides quality supervision: training and 
education opportunities: and protective clothing and equipment to ensure that maximum employee 
health and safety protection is provided. 

COM Federal 's objective is a health and safety program that reduces the number of illnesses and 
injuries to an absolute minimum. This objective is not merely in keeping with, but to surpass 
the best experience of the industry. COM Federal's goal is zero accidents and injuries. 

COM Federal's corporate strategy to achieve this goal includes the following: 

The identification and employment uf quality employees. In addition to a 
detailed interviewing session previous employment record checks, investigation 

into education and training, and personal reference checks are all tools utilized to 
evaluate potential employability. 

Quality, consistent, and ongoing health and safety training programs. COM 
Federal's training programs are designed to exceed those required in OSHA 
standard 29 CFR 1910 and 29 CFR 1926. These programs represent the industry 
standard. 

Identification and appraisal of accident and loss producing conditions and 
practices. This basically consists of a detailed hazard analysis of materials. 
materials handling operations, and materials handling systems including advanced 
and detailed studies of all hazard potentials. A review of this analysis along with 
staffing requirements is also accomplished. 

Development of accident prevention and loss control methods, procedures, 

and programs. Using knowledge in accident causation and control elimination 
of causation factors is the goal of this program element. This is accomplished 
through the establishment of methods, development and procedures. and the 
education of supervisors and managers. 

Communication uf accident and loss control intervention to all layers of 
management. This element is accomplished with an accident information 
management system. With formatted information provided on the accident report 
form, a signature is required by the project manager and the appropriate office 
manager before being sent to Corporate headquarters. The system allows for the 
generation of required documents (i.e., OSHA 200) as well as tracking and sorting 
accident type, cause, etc. This information is summarized and distributed 
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throughout all management levels. 

Assigning accountability and responsibility tu all employees fur 
implementation and maintenance of methods� procedures, and practices 
involved with the health and safety program. Each branch office has a 

designated HSC that oversees the implementation of all program elements on a 
day-to-day basis and to instill and motivate proper attitudes towards health and 
safety with all branch office employees. 

• Measurement and evaluation of the effectiveness of the accident and loss 

control system. Annual summaries of frequency, type, and cost of accidents are 
used to evaluate program effectiveness. Quarterly summaries allow for trend and 

statistical analysis. 

:::r" On a project-specific level, CDM Federal develops and implements detailed, site-specific health 
;;. and safety plans (HSPs). The development of these plans begins prior to mobilization with a 

c::l 
O'.:) detailed review of all information currently available on the project. Contaminants present. 
C--...J 
I'"'":. operations to be performed. and health and safety hazard potentials are all reviewed for 

::::r incorporation in the HSP. 

Functions that may be performed by the HSC and/or the CHSM at this time include the 
following: 

• Assessment of materials present and calculation of potential airborne 
concentrations which can reasonably be anticipated during all operations. 

A review with COM Federal's occupational physician of the materials expected 
. to be presented at the job site, anticipated exposure concentrations. and the 
physical requirements of the work to be performed so that an appropriate project
specific health surveillance program can be designed. 

Based on information provided and anticipated. levels of protection are assigned 
for operations with exposure potential. 

• A review of the site characteristics is performed so that an appropriate ambient air 
and employee exposure air monitoring program can be developed. 

• Assessment of potential physical hazards including equipment operation. exposures 

to temperature extremes, hearing conservation, etc. 

CDM Federal is committed to the policy that health and safety is a part of production and not 
apart from production. Further, COM Federal believes that its people are its most important asset 

and that employee health and safety must receive top priority, support, and participation from all 

management levels. 
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- 7 :,,_ ACCIDENT REPORTING AND INVESTIGATION 

The "Injury/Illness Report Form" (Figure 5-1) will serve as the basis for the written reporting and 
investigating of all accident:; resulting in employees receiving more than nonintrusive first aid. 

All such accidents are to be verbally communicated to the office HSC or the Section or Branch 
Managers as soon as medical services are secured. These individuals will verbally notify the 
CHSM within 24 hours of the accident. 

Necessary medical services and employee care is to be secured prior to the initiation of reporting 

and investigation. 

The investigation is to be thorough and performed, at a minimum, by the injured employees' 
immediate supervisor. The results of the investigation are to be documented using the report 
form, to be signed by the investigator. The form is then sent to the appropriate Section or 
Branch Manager, who, following a review, is also required to sign the form before forwarding 
it to the office HSC. Following the HSC's review and signature, a copy of the form is to be 
made for the office/project file, with the original forwarded to the CHSM. 

Required completion of a customer form cannot be substituted for the COM Federal form. i.e .. 
both forms are to be completed. 

The form is to be completed for all accidents, including COM Federal employees and 
subcontractor's employees. ln the event of an accident to a subcontractor employee, the form 
and investigation are to be prepared and performed by the subcontractor. 

5.3 FOLLOW UP 

If the injury/illness resulted from the uncontrolled release of hazardous material. the CHSM is 
to be notified immediately so that discussions with the occupational physician can occur to 
determine if additional biological monitoring should be prescribed. 

As soon as practical, following the initial medical treatment, the injured employee is to be 
scheduled into the clinic which administers the annual examinations for the injured employee ·s 

office. This is necessary to ensure that the employee receives quality medical treatment during 
any type or recovery period. This does not apply to a subcontractor employee. 

The CHSM and the HSC will follow up with the project manager to ensure that corrective action. 
if identified in the "Injury/Illness Report Form," has been implemented. 
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6.1 

6.0 RESPIRATORY PROTECTION 

APPLICATION. PURPOSE. AND SCOPE 

Application - This operating procedure applies to all employees performing duties requiring the 
use of respiratory protection to prevent unnecessary exposure to airborne concentrations of toxic 
materials equal to or greater than the permissible limits established in the existing Occupational 
Safety and Health Standards (29 CFR 1910.1000). 

Purpose and Scope - To provide infonnation necessary to ensure COM Federal 's respiratory 
protection programs are consistent with Occupational Safety and Health Standards (29 CFR 

1910.134). 

6.2 DEFINITIONS 

Approved - Tested and listed as satisfactory by the National Institute for Occupational Safety and 
Health (NIOSH) and/or the Mine Safety and Health Administration. 

Contaminant - A harmful, irritating, or nuisance material in concenrrations exceeding those 
normally found in the ambient air. 

Disinfection - The destruction of pathogenic organisms, especially by means of chemical 

substam:es. 

Immediatelv Daneerous to Life or Health - Conditions that pose an immediate threat to life or 
health. or conditions that pose an immediate threat of severe exposure to contaminants which are 
likely to have adverse delayed effects on health (includes oxygen deficient atmospheres). 

Oxv!.!en-Deficient Atmosphere - An atmosphere containing 19.5 percent or less of oxygen by 
volume. 

Particulate Matter - A suspension of fine solid or liquid particles or fibers in air such as dust, fog. 
fume. mist. smoke. or sprays. 

Pneumoconiosis-Producin� Dust - Dust which when inhaled. deposited. and retained in the lungs 
may produce signs and symptoms of pulmonary disease. 

Respirator - An approved device designed to provide the wearer with respiratory protection 

against inhalation of a contaminated atmosphere and, for some devices, oxygen-deficient 

atmospheres. 

Vapor - The gaseous state of a substance that is solid or liquid at ordinary temperature and 

pressure. 

Dusts - Solid particles. mechanically produced. with a size ranging from submicroscopil: to 

macroscopic. 
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Fumes - Solid particles generated by condensation from the gaseous state. generally after 
volatilization from molten metals, with a size usually less than I micrometer in diameter. 

Mists - Suspended liquid dro,)lets generated by condensation or by bre:iking up of a liquid with 
a size ranging from submicroscopic to macroscopic. 

Gases - Substances which are gaseous at ordinary temperature and pressures. 

6.3 GENERAL REQUIREMENTS 

Respirators will be considered an acceptable method of protecting the health of COM Federal 
personnel only under the following circumstances: 

When it has been determined that there are no feasible engrneenng or work 
practice control:-; that can be used to adequately control the hazard 

During intennitrent. nonroutine operations ( 1 hour/day for I day/week) 

During interim periods when engineering controls are being designed and/or 
installed 

During emergencies 

As part of a safety procedure where a possibility for an excessive or potentially 
hazardous condition has been defined. 

The multiplicity of hazards that may exist in a given operation requires a careful and intelligent 
respiratory selection. The selection is made complex by the many types of respirators available. 
Each type has its special limitations, application, operational and maintenance requirements. For 
these reasons it is important that the individual supervising a respiratory program be familiar with 
the OSHA Standard and trained and knowledgeable in the basic principles of respiratory selection 
and use. 

6.4 MINIMUM ACCEPTABLE RESPIRATORY PROTECTION PRO(;RAlVl 

An effective respiratory protective program requires close liaison among employees, supervisors. 
safety, industrial hygiene, and medical personnel to safeguard life and health through proper 
selection and use of respirators. 

The proper respirator will be specified for each task with consideration given to both safety and 
health factors. Individuals issuing respirators will be adequately instrm:ted to ensure that the 
correct respirator is issued and that each respirator is complete. Respirators will be assigned 
to the field employee on an as-needed basis. 

Before initial use, each respirator will be properly fitted, leakage tests performed, and the 
facepiece-to-face seal tested. Before each use, both positive and negative pressure tests will be 
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conducted. Respirators will not be worn when conditions such as a growth of beard, sideburns. 
a skull cap that projects under the facepiece. temple pieces on corrective spectacles or goggles. 
or the absence of one or both dentures prevent a good facepiece-to-face seal. Respirators will 

be re�ularlv cleaned and disinfected. Those used bv more than one worker will be thorou�hlv - ., � .... . 

cleaned and disinfected after each use. Respirators will be stored in a convenient, clean, and 
sanitary location. This location must also be free of contaminants which might be absorbed by 
the cartridge or canister. Respirators used routinely will be inspected during cleaning. 
Experienced personnel will replace worn or deteriorated parts with parts designed for the 
respirator. No attempt will be made to replace components or to make adjustments or repairs 
beyond the manufacturer's recommendations. Reducing emission valves or regulators will be 
returned to the manufacturer or to a trained technician for adjustment or repair. Respirators for 
emergency use, such as self-contained devices, will be thoroughly inspected at least once a month 
and after each use, and a written record kept of inspection dates and findings. Workers should 
not be assigned to tasks requiring use of respirators unless it has been determined by a 
responsible physician that they are able to perform their work while wearing the prescribed 
respiratory protection. The medical status of the respirator user is reviewed annually. 

The use of supplied air will be restricted to compliance with the following: 

Cylinders will be tested and maintained as prescribed in the Shipping Container 
Specifications of the Department of Transportation (49 CFR 178). 

Breathing air for respirators may be supplied from cylinders or air compressors. 
It should meet at least the requirements of the specification for Grade D breathing 
air as defined in Compressed Gas Association Commodity specification G7 .1-
1966. 

The compressor for supplying breathing air will be equipped with necessary safety 
and standby devices as stated below. Compressors will be constructed and 
situated so as to avoid entry of contaminated air into the system. Suitable in-line 
air purifying sorbent beds and filters will be installed and maintained to further 
assure breathing air quality. An air storage receiver of sufficient capacity to 
enable the respirator wearer to escape from a contaminated atmosphere in the 
event of compressor failure. will be installed in the system. If an oil-lubricated 

compressor is used, it will have a high temperature or carbon monoxide alarm. or 
both. If only a high temperature alarm is used, the air for the compressor should 
be tested for carbon monoxide and oxygen at least monthly, or more frequently 
as indicated, to ensure that it meets air quality specifications. 

Air line couplings will be compatible with outlets for other gas systems to prevent 
inadvertent servicing of air line respirators with nonrespirable gases or oxygen. 

Breathing gas containers will be marked in accordance with American National 

Standards Institute, Standard Method of Marking Portable Compressed Gas 
Containers to Identify the Material Contained. Z48. l- l 954 (R 1971 ). ANS I 24X. I -
l 954 (Rl971). 
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6.4.l SELECTION AND USE OF RESPIRATORY PROTECTIVE DEVICES 

ln the selection and use of respirato, _ protective devices, health and safety factors must be 
considered. such as nature of the hazard. intended uses and limitations of respiratory protective 
devices. movement and workrate limitations. emergency escape time and distance requirements. 
and training requirements. The human factor must also be considered since the effectiveness of 
the respiratory protective program can largely be detem,ined by the degree of worker acceptance. 
Worker acceptance of respirators is influenced by comfort; ability to breathe without 
objectionable resistance; adequate visibility under all conditions; provisions for wearing 
prescription lenses if necessary; ability to communicate: ability to perform all tasks without'undue 
interference; confidence in the facepiece fit; and convincing evidence that a respirator is 
necessary and that appropriate action is being taken, where possible, to eliminate the need for 
respiratory protective equipment. 

Table 6-1, "Outline for Selecting Respiratory Protection Devices," and Table 6-2 "Protection 
Factors," will be considered during the selection process. 

6.4.2 TRAINING, FACE FIT, AND LEAK TESTING 

� Personnel required to use. or to supervise personnel using, respiratory protective devices must 
be provided training as outlined. 

Training 

Unless the reasons for the use of respiratory protective devices and instructions on proper use and 
maintenance are thoroughly understood, and ongoing training provided, the devices will not be 
used or may not work properly. Minimum training should include: 

Instruction in the nature of the hazard. whether acute. chronic. or both and a frank 
appraisal of what may happen if the respirator is not used. 

• Explanation of why-more positive engineering or process-oriented controls are not 
immediately feasible to reduce or eliminate the need for respirators. 

A discussion of why this is the proper type of respirator for the particular purpose. 

A discussion of the respirator's capabilities and limitations. 

Periodic instruction and training in actual use of the respirator. Training should 
also include reco!!nition of the end of the service life of cartrid!!es/canisters or � � 

filter (e.g .. smelling organic vapors through the cartridges/canisters manufacturer 
specified termination date, or an increase in breathing resistance). 

Classroom and field training to recognize and cope with emergency situations. 

Detailed instructions on cleaning and maintenance of the respirator. 



$ 

� ·  
r"r"i 

N 
N"":.. 
-

Face fit and Leak testing 

Respirators are generally uncomfortable to wear. If a good facepiece-to-face seal can be obtained 
only by very tight strap tension. the respirator will not be worn for prolonged periods and its use 
will be avoided. Even though maximum breathing resistance is specified by NTOSH there are 
differences among approved respirators and one type may be more acceptable to the worker than 
another. Facial structure varies considerably from one individual to another. and since a given 
respirator is usually made in only one size. a successful fit cannot always be achieved for all 
persons. Different sizes of the same model or different models of approved respirators m,ly have 
to be obtained to provide an adequate fit for employees. 

Proper fitting of respiratory protective devices for individuals wearing corrective spectacles or 
goggles is a problem. A proper seal cannot be established if the temple bars or straps extend 
through the sealing edge of the facepiece. Systems or kits for mounting corrective lenses inside 
full facepieces can be purchased with the facepiece. When an employee must wear corrective 
lenses as part of the facepiece, the facepiece and lenses will be fitted by qualified individuals to 
provide good vision, comfort, and a gas-tight seal. 

The test is conducted according to the following procedures: 

• The wearer puts on the respirator, taking care not to tighten the headstraps 
uncomfortably. 

• The person is placed in front of ventilation hood. 

The tester informs the wearer to close the eyes. 

The tester lightly puffs smoke over the respirator holding the tube at least 2 feet 
from it. The tester should keep the smoke minimal and pause between puffs to 
note the wearer· s reaction. 

If no leakage is detected the tester may increase the smoke density and move the 
smoke tube progressively closer to the subject, still remaining alert to any 
reactions. 

• When smoke has been brought to within about 6 inches with no detectable 
leakage, the tester may start to direct smoke specifically at the potential sources 
of leakage, around the sealing surface and exhalation valve, while the subject 
holds the head still. 

With still no detectable leakage the wearer cautiously begins head movement. The 
tester should remain alert and prepared to stop smoke generation immediately. 

Any detection of leakage should stop the test. Subject should readjust respirator 
and begin at procedure 2. 
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A Respirator Training Form as appears in Figure 6-1 is completed to document respirator training 
and fit testing. 

6.4.3 MAINTENANCE AND CARE OF RESPIRATORS 

When respirators are issued to individuals. the individual is responsible for primary maintenance 
and care of the respirator. Where respirators are used collectively or kept ready for emergencies 
by an operating activity, respirator maintenance and cleaning programs must be established. This 
program would be adjusted for the number of types of respirators in use, working conditions and 
hazards involved, and will include the following basic services: inspection for defects (including 
a leak check), cleaning and disinfecting, repair, and storage. 

All respirators will be inspected routinely before and after each use. A respirator that is not 
routinely used but kept ready for emergency use will be inspected after each use and at least 
monthly to assure that it is in ::atisfactory working condition. 

Self-contained breathing units will be inspected monthly. Air cylinders will be inspected 
monthly. Air cylinders will be '..'ully charged according to the manufacturer's instructions. It will 
be determined that the regulato·.· and warning devices function properly. 

Respirator inspection will include a check of the tightness of connections and the condition of 
the facepiece. headbands. valves. connecting tube. and canisters. Rubber or elastomer parts will 
be inspected for pliability and signs of deterioration. Sn-etching and manipulating rubber or 
elastomer parts with a massaging action will keep them pliable and flexible and prevent them 
from hardening during storage. 

Respirators issued to specific individuals will be deaned and disinfected as frequently as 
necessary to ensure that skin penetrating and dermatitis causing contaminants are removed from 
respirator surfaces. Respirators maintained for emergency use or used by more than one person 
will be cleaned and disinfected after each use. 

6.4.4 CLEANING AND DISINFECTING 

The following procedures are recommended for cleaning and disinfecting respirators: 

Remove any filters, cartridges. or canisters. 

• Wash facepiece and breathing tube in a cleansing disinfectant solution. A brush 
may be used to facilitate dirt removal. 

Rinse completely in clean. warm water. 

• Air dry in a clean area. 

Clean other respirator parts as recommended by the manufacturer. 



Inspect valves. headstraps, and other pans; replace defective parts with new ones. 

Inspect new filters, cartridges, or canisters periodically as specified by the 
manufacturer: make sure seal is tight. 

Place in plastic bag or other closed container for storage. 

Cleaner disinfectant solutions may be commercially prepared which are followed by a clean. 
warm water rinse and air drie�; or respirators may be washed in a liquid detergent soluti9n, then 
dipped in a disinfectant solution, rinsed, and air dried. 

Replacement or repair will be done only by experienced persons using parts designed for the 
respirator. No attempt will be made to replace components or to make adjustments or repairs 
beyond the manufacturer·s recommendations. Reduction or admission valves or regulators will 
be returned to the manufacturer or to a trained technician for adjustment or repair. 

Respirator storage will be as follows: 

After inspection, cleaning, ano necessary repair respirators will be stored to protect against dust. 
sunlight, heat, extreme cold, excessive moisture, or damaging chemicals. Respirators placed at 
stations and work areas for emergency use should be stored in compartments built for the 
purpose, clearly marked to indicate the content, and must be quickly accessible at all times. 
Routinely used respirators, such as dust respirators, may be placed in plastic bags. Respirators 
should not be stored in such places as lockers or tool boxes unless they are in containers or 
cartons. 

Respirators should be packed or stored so the facepiece and exhalation valve will rest in a normal 
position and function will not be impaired by the elastomer setting in an abnormal position. 

lnstructions for proper storage of emergency respirators, such as gas masks and self-contained 
breathing apparatus, are found in "use and care" instructions usually mounted inside the carrying 
case lid. 

6.4.5 RESPONSIBILITY FOR RESPIRATORY PROTECTION PROGRAM 

The Corporate Manager of Health ;ind Safety Programs will be ultimately responsible for 
specifying respiratory protective devices. 

6.5 SPECIFICATION FOR BREATHING AIR 

Grade D Type l is the minimum grade for routine use in self-contained or supplied-air protective 
breathing equipment as used in industry, fire fighting, or general respiratory use (same as ANSI 

Z 86.1-1973). 

Note I: The term "atm" denotes the oxygen content normally present in the atmospheric 
air; the numerical values denote the oxygen limits for synthesized air. 
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Note 3: 

6.6 

The water content of compressed air required for any particular grade may vary 
with the intended use from saturated to very dry. If a specific water limit is 
required. it should be specified as a limiting dewpoint or concentration in ppm 
(v/v). Dewpoint is expressed in temperature at one atmosphere absolute pressure 
(760 mm Hg). For use at temperatures below freezing, excess water content 
should be reduced. 

Specific measurement for odor in type I air is impractical. Air normally may have 
a slight odor. The presence of a pronounced odor should render the air 
unsatisfactory for breathing purposes. 

For uses other than the above, consult the reference in its entirety to determine the 
proper grade to be specified. 

DESCRIPTION AND LIMITATIONS OF RESPIRATORY PROTECTION 
DEVICES (Extracted from 30 CFR 11) 

6.6.1 AIR PURIFYING RESPIRATORS 

General Description: Half-mask, full facepiece, or mouthpiece respirator equipped with air 
purifying units to remove gases, vapor, and particulate matter form the ambient air prior to its 
inhalation. Some air purifying respirators are blower-operated and provide respirable air to the 
facepiece (or hood) under a slight positive pressure. 

General Limitations: Air-purifying respirators do not protect against oxygen-deficient 
atmospheres nor against skin irritation by, or absorption through the skin of. airborne 
contaminants. The maximum contaminant concentration against which an air-purifying respirator 
w ill protect is determined by the designed efficiency and capacity of the cartridge, canister. or 
filter for the contaminant. The maximum concentration for which the air-purifying unit is 
effective is specified below or by applicable federal occupational health standards. Respirators 
will not provide the maximum design protection specified unless the facepiece is carefully fitted 
to the wearer's face to prevent inward leakage. The time period over which protection is 
provided is dependent on canister, cartridge. or filter type; concentration of contaminant: and the 
wearer's respiratory rate. The proper type of canister, cartridge. or filter must be selected for the 
particular atmosphere and conditions. Air-purifying respirators may cause discomfort and 
objectionable resistance to breathing. Respirator facepieces present special problems to 
individuals required to wear prescription lenses. 

6.6.2 (;AS AND VAPOR - REMOVING RESPIRATORS 

General Description: Packed sorbent beds (cartridge or canister) remove single gases or vapors 
(i.e .. chlorine gas), a single class of gases or vapors (i.e., organic vapors), or a combination of 
two or more classes of gases and vapors (i.e., acid gases, organic vapors. ammonia. and carbon 
monoxide) by absorption. chemical reaction or catalysts, or a combination of these methods. 
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Maximum use concentrations are lower for organic vapors which proauce atmospheres 
immediately hazardous to life or health at concenrrations equal to or lower than this 
concentration. 

Half-mask facepiece - no protection is provided for the eyes. Fabric coverings of the facepiece 
will not be used since it will permit gases and vapors to leak into the mask. 

6.6.5 DUST, FUME, AND MIST RESPIRATORS 

General Description: Includes all completely assembled respirators designed for use as 
respiratory protection during entry into and escape from hazardous particulate atmospheres which 
contain adequate oxygen to support life. Devices may be attached to a powered blower. Each 
device may contain the following component parts: facepiece (half-mask or full); hood. helmet: 
filter unit, harness, attached blower, and breathing tube. These devices are further described as 
follows: 

Respirators, either with replaceable or reusable filters, designed as respiratory 
protection against dusts. fumes. and mists having maximum acceptable exposure 
limit not less than 0.05 milligrams per cubic meter (mg/m) of air. 

Respirators with replaceable filters designed as respiratory protection against dust. 
fumes, and mists having maximum acceptable exposure limits less than 0.05 
mg/m3

• 

Respirators with replaceable filters designed as respiratory protection against radon 
daughters, and radon daughters attached to dusts. fumes, and mists. 

Respirators with replaceable filters designed as respiratory protection against 
asbestos-containing dusts and mists. 

Single-use dust respirators designed for protection against pneumoconiosis and 
fibrous producing dusts, or dusts and mists, including asbestos. 

General Limitations: Protect against nonvolatile particulates only. No protection against gases 
and vapors. The filter will be replaced or cleaned when breathing becomes difficult due to 
plugging by retained particles. These respirators will not be used during shot and sand blasting 
operations. 

Half-Mask Facepieces - Fabric coverings are only permissible in atmospheres of coarse dusts and 
mists of low toxicity. No protection is provided to the eyes. 

6.6.6 COMBINATION GAS, VAPOR, AND PARTICULATE REMOVING 
RESPIRATORS. 



General Description: Includes all the devices discussed having either canisters or cartridges with 
filters for protection against dusts, mists, fumes, gases, and vapors. These include respirators 
which have been tested against lacquers and enamel mists (paint spray respirators). 

General Limitations: With the exception that these devices protect against both gases and vapors 
and particulates, the limitations of the other devices would also apply to the combination device. 

6.6.7 PESTICIDE RESPIRATOR 

General Description: Includes all completely assembled respirators which are designed for use 
as respiratory protection during entry into and escape from atmospheres containing pesticide 

hazards. These would include the following types: 

Front- or back-mounted gas masks 

Chin style gas masks 

Chemical cartridge respirator 

Air-purifying respirator with attached blower combination devices. 

General Limitations: Limitations previously discussed for each type of device will also apply. 

in general, to pesticide respirators. 

6.7 ATMOSPHERE-SUPPLYING RESPIRATORS 

General Description: A respirable atmosphere is supplied independent of the ambient air 
surrounding the wearer. These devices provide protection against oxygen deficiency and most 
toxic atmospheres. 

General Limitations: Except for the supplied air suit, no protection is provided against skin 
irritation by materials such as Ammonia and Hydrochloric Acid (HCI), or against absorption of 
materials such as Hydrocyanic Acid (HCN), tritium, or organic phosphate pesticides through the 

skin. Facepieces present special problems to individuals required to wear prescription lenses. 

6.7.1 SELF-CONTAINED BREATHING APPARATUS 

General Description: Includes all completely assembled. portable. self-contained devices 
designed for use as respiratory protection during entry into and escape from hazardous 

atmospheres. 

Closed-circuit Apparatus - An apparatus of the type in which the exhalation is rebreathed by the 

wearer after the carbon dioxide has been effectively removed and a suitable oxygen concentration 

restored from sources composed of compressed. chemical, or liquid oxygen. 



Open-circuit Apparatus - An apparatus of the following types from which exhalation is vented 
to the atmosphere and not rebreathed. 

Demand-type Apparatus - An apparatus in which the pressure inside the facepiece in relation to 
the immediate environment is positive during exhalation and negative during inhalation. 

Pressure-demand Type App2.ratus - An apparatus in which the pressure inside the facepiece in 
relation to the immediate environment is positive during both inhalation and exhalation. 

General Limitations: Use is permissible in atmospheres immediately dangerous to life or health. 
The period over which the ,:ievice will provide protection is limited by the amount of air or 
oxygen in the apparatus. 

u:,- Closed-circuit apparatus The closed circuit operation conserves oxygen and permits longer 
� service life. 
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Open-circuit demand and pressure demand - The demand type produces a negative pressure in 
the facepiece on inhalation w:1ereas the pressure-demand type maintains a positive pressure in 
the facepiece and is less apt to permit inward leakage of contaminants. 

6.7.2 SUPPLIED AIR RESPIRATORS 

General Description: Includes all completely assembled respirators designed for use during entry 
into or escape from hazardous atmospheres. The respirable air supply is not limited to the 
quantity an individual can carry; these devices are lightweight and relatively simple. 

Type "A" supplied air respirator - A hose mask respirator for entry into and escape from 
hazardous atmospheres. which consists of a motor driven or hand operated blower that permits 
the free entrance of air when the blower is not operating; a strong, large diameter hose having 
a low resistance to airflow; a harness to which the hose and the lifeline are attached: and a tight 
fitting facepiece. 

Type "B" supplied air respirator - A hose mask respirator for entry into and escape from 
atmospheres not immediately dangerous to life or health which consists of a strong, large 
diameter hose with low resistance to airflow; a harness to which the hose is attached; and a tight 
fitting facepiece. 

Type "C" supplied air respirator - An airline respirator for entry into and escape from 
atmospheres not immediately dangerous to life or health which consists of a source or respirable 
breathing air, hose, detachable coupling, control valve. orifice, demand valve or pressure-demand 
valve, and arrangement for attaching the hose to the wearer; and a facepiece, hood, or helmet. 

Types "AE", "BE", and "CE" supplied air respirators - Types "A," "B," or "C" supplied air 
respirator equipped with additional devices designed to protect the wearer's head and neck 
against impact and abrasion, and with shielding material to protect the window(s) of focepieces, 



hoods. and helmets which do not unduly interfere with the wearer's vision :ind permit easy access 
to the external surface of such window(s) for cleaning. 

General Limitations: The wearer is restricted in movement by the hose or airline and must 
return to a respirable atmosphere by retracing his route of entry. The hose or airline is subject 
to being severed or pinched off. 

Type "A" hose mask respirator with blower - If the blower fails, the units still provide an air 
supply and sufficient protection to permit the wearer to escape although a negative pressure exists 
in the facepiece during inhalation. Use is permissible in atmospheres immediately dangerous to 
life or health. 

Type "B" hose mask without blower - If the air supply fails, no protection is provided the wearer. 

, "° Limited to use in atmospheres not immediately dangerous to life or health and from which the 
i t
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D" 

::::e= wearer can escape unharmed without aid of the respirator. 
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Type "C" airline respirators (continue flow, demand. and pressure-demand types) - The demand 
type produces a negative pressure in the facepiece on inhalation whereas continuous flow and 
pressure demand types maintain a positive pressure in the facepiece at all times and are less apt 
to permit inward leakage of contaminants. Demand flow airline respirators are limited to use in 
atmospheres immediately dangerous to life or health provided an auxiliary self-contained air 
supply is worn to permit escape if the air supply fails. 
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13.1 Introduction 

SECTION 13 

TEMPERATURE EXTREMES 

A majority of COM Federal project activities are performed in outdoor locations and. as such. 
employees occasionally perform these activities in elevated and depressed

1
temperatures 

exrremes. In light of this, it's important that all employees understand the signs and 
symptoms of potential injuries associated with working in temperature extremes. 

13.2 Heat Stress 

Heat stress occurs when the body's physiological pr0<.:esses fail to maintain a normal body 
temperature because of excessive heat. The body reacts to srress related to heat a number of 
different ways. The reactions range from mild, such as, fatigue. irritability, anxiety, and 
decreased concentration, to severe, such as death. Heat related disorders are generally 
classified into four basic categories: heat rash, heat cramps. heat exhaustion. and heat stroke. 
The descriptions, symptoms. and treatment for these diseases are described as follows. 

Heat Rash 

Description - Heat rash is caused by continuous exposure to heat and humid air and is 
generally aggravated by coarse clothing. This condition decreases the ability to 
tolerate heat. This condition is the mildest of heat related disorders. 

Symptoms - Mild red rash which is generally more prominent in areas of the body in 
contact with personal protective equipment. 

Treatment - Decrease the amount of time in personal protective equipment and use 
powder to help absorb moisture. 

Heat Cramps 

Description - Heat cramps are caused by perspiration that is not off-set with adequate 
fluid intake. This condition is the first sign of a situation that can lead to heat stroke. 

Symptoms - Acute, painful spasms occurring in the voluntary muscles (e.g .. :.ibdomen 
and extremities). 

Treatment - Remove victim to a cool area and loosen clothing. Have victim drink 1-'.2 
cups of water immediately and every 20 minutes thereafter until the symptoms 
subside. Total water consumption should be 1-2 gallons per day. Consult with a 
physician. 
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Heat Exhaustion 

Description - Heat exhaustion is a state of very definite weakness or exhaustion caused 
by the loss of fluids from the body. This condition is more severe than heat cramps. 

Symptoms - Pale, clammy, moist skin with profuse perspiration and extreme weakness. 
Body temperature is generally normal and the pulse is weak and rapid. Breathing is 
shallow. The victim may show signs of dizziness and may vomit. 

Treatment _ Remove the victim to a cool, air conditioned atmosphere. Loosen 
clothing and require that the victim lay in a flat position with the feet slightly 
elevated. Have the victim drink 1-2 cups of water immediately and every 20 minutes 
until the symptoms subside. Seek medical attention, particularly in severe situations. 

� Heat Stroke 
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Description - Heat stroke is an acute and dangerous situation. It can happen in a very 
short time period. The victims temperature control system shuts down completely 
resulting in a rise in body core temperature to levels that can cause brain damage and 
can be fatal if not treated promptly and effectively. 

Symptoms - Red, hot, dry skin. with no perspiring. Rapid respiration. high pulse rate. 
and extremely high body temperature are other symptoms. 

Treatment - Cool the victim quickly. If the body temperature is not brought down 
fast, permanent brain damage or death can result. The victim should be soaked in 
cool water. Get medical attention as soon as possible. 

13.2. l Preventive Measures 

There are a number of steps that can be taken to minimize and/or eliminate the potential for 
heat stress disorders when working in hot atmospheres. Some of these are as follows: 

* 

* 

* 

Acclimate employees to working conditions by slowly increasing workloads 
over extended periods of time. Do not begin site work activities with the most 
demanding physical expenditures. 

Where possible, conduct strenuous activities during cooler portions of the day, 
such as, early morning or early evening. 

Provide and encourage all employees to drink lots of tempered water during the 
course of the work shift and discourage the use of alcohol during nonworking 
hours. It's essential that fluids lost due to perspiration get replenished. 

During hot periods, rotate employees wearing impervious clothing. 
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* Provide cooling devises when appropriate. Mobile showers and/or hose down 
facilities. powered air purifying respirators, and ice vests have all proven 
effective in reducing heat stress potential. 

13.2.2 Heat Stress Monitoring 

For strenuous field activities that are part of on-going site work activities in hot weather, the 
following procedures are used to monitor the body's physiological response to heat. These 
procedures are implemented when employees are required to wear impervious clothing i� 
atmospheres exceeding 70°F. 

* 

:;: 

Monitor Heart '<.ate (HR) - Heart rate should be measured by the radial pulse 
for 30 seconds as early as possible in the resting period. The measurement at 
the beginning of the rest period should not exceed 110 beats/minute. If the 
heart rate is in excess. the next work period should be shortened by 33 llc. with 
the length of the rest period remaining the same. If the heart rate is still in 
excess at the beginning of the next rest period, the following work cycle should 
be shortened by 33%. This procedure continues until the rate is maintained 
below 110 beats/minute. 

Monitor Body Temperature - Body temperature is measured orally with a 
clinical thermometer as early as possible in the resting period. Temperatures 
should not exceed 99.6°F. If it does, the next work period should be shortened 
by 33%. 1f the oral temperature at the end of the next work period still 
exceeds 99.6°F, the following work cycle is shortened by another 33'7':. This 
procedure continues until the body temperature is maintained below 99.6°F. 

The following work/rest schedules are provided as a guideline when working in Level B or 
Level C personal protective equipment: 

ADJUSTED TEMPERATURE (°F)* 

75 
80 
85 
90 
95 

100 

WORK SCHEDULE (MIN/HR) 

so 

40 

30 
20 

10 
0 

'" Adjusted temperature is the sum of the actual temperature plus the product of 13 times 
the fraction of sunshine. The fraction of sunshine is an estimate of what percent of 
the time that the sun is not clouded, i.e., I 00'7c sunshine=no cloud cover= 1.0. 0% 
sunshine=full cloud cover=0.0. etc. 
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13.3 Cold Stress 

Persons working outdoors in low temperatures, especially at or below freezing. are subject to 

cold stress disorders. Exposure to extreme cold for even a short period of time can cause 
severe injury to the body surfaces and/or profound cooling which can lead to death. Areas of 

the body that have high surface area-to-volume ratios. such as. fingers, toes, and ears, are the 
most susceptible. 
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CONTROL OF MEASUREMENT AND 
TEST EQUIPMENT 

1.0 OBJECTIVE 

SOP 5-1 

Revision: 1 

Date: November 1, 1993 

Page 1 of 8 

The objective of this standard operating procedure is to establish the baseline requirements, procedures 
and responsibilities inherent to the control and use of all measurement and test equipment 

2.0 BACKGROUND 

2.1 Discussion 

To ensure the accuracy of M&T results, M&TE purchased for CDM Federal corporate use and government 
furnished M&TE purchased or acquired through transfer, must be utilized in full compliance with the 
requirements for: 

Preparing and attaching Equipment Procedures and Equipment Logs 
• Shipment 
• Record keeping 
• The traceability of calibration standards 
• Removing an item of M&TE from use if it cannot be calibrated or adjusted to perform accurately 

M&TE leased or rented through outside vendors must be utilized in full compliance with the requirements 
stated above with the exception that Equipment Procedures and Equipment Logs will not be prepared or 
attached. Rented or leased M&TE must be used in accordance with the manufacturer's operating, 
maintenance and calibration procedures. 

2.2 Definitions 

EC - Equipment Coordinator 

EL - Equipment Log 

EP - Equipment Procedure 

ESCM - Equipment Service Center Manager 

EWM - Equipment Warehouse Manager 
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CONTROL OF MEASUREMENT AND 
TEST EQUIPMENT 

Field Check - The reading obtained prior to and after actual use in the field. 

M&TE - Measurement and test equipment 

M&T - Measurement and testing 

M&C - Maintenance and calibration 

SOP 5-1 
Revision: 1 
Date: November 1, 1993 

· Page 2 of 8 

Traceability - The ability to trace the history, application, or location of an item and like items or activities 
by means of recorded identification. 

2.3 Associated Procedures 

CDM Federal Equipment Prxedures (EPs) 
• Manufacturer's operating, maintenance and calibration procedures 

3.0 RESPONSIBILITIES 

All staff with responsibility for the control of M&TE and all users of M&TE are responsible for 
implementing the requirements contained herein. 

3.1 M&TE Users Responsibilities 

Follow the EPs when using CDM Federal corporate M&TE and government furnished M&TE 
• Specify that the manufacturer's operating, maintenance and calibration procedures are included when 

renting or leasing M&TE from outside vendors and follow those procedures during M&TE use 
• Use calibration standards traceable to nationally recognized standards. 
• Ensure that measurements are valid by checking post run calibration or field checks 
• Make proper entries into the Equipment Log and document the calibration, use and 

service of the equipment 
• Make proper entries into the Field Log as specified in the project-specific controlling documents 
• Make photocopies of the Equipment Log pages and send them to the ESCM, EWM or EC as 

appropriate 

3.2 ESCM Responsibilities 

With the exception of M&TE rented or leased from outside vendors, the ESCM shall obtain the 
manufacturer's operating, maintenance and calibration procedures and prepare and attach, or direct the 
attachment of, Equipment Procedures and Equipment Logs to M&TE shipping cases. For M&TE for 
which the ESCM is directly responsible, the ESCM shall also: 

Label items of M&TE requiring calibration 
• Affix a calibration label on M&TE calibrated by them 
• Ensure that M&TE is maintained as required 
• Ensure that M&TE is calibrated to standards traceable to nationally recognized standards 
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TEST EQUIPMENT 

• Consume or dispose of standards on or before the expiration date 
• Maintain M&TE records 

SOP 5-1 

Revision: 1 

Date: November 1, 1993 

Page 3 of 8 

• Periodically review M&TE records and report all non-confonning items and take appropriate 
corrective action as required 

3.3 EWM and EC Responsibilities 

For M&TE for which the EWM and EC are directly responsible, the EWM and the EC shall: 

Label items of M&TE requiring calibration 
Affix a calibration label on M&TE calibrated by them 
Maintain M&TE records 
Ensure that M&TE is maintained as required 
Ensure that M&TE is calibrated to standards traceable to nationally recognized standards 
Consume or dispose of standards on or before the expiration date 
Periodically review M&TE records and report all non-confonning items and take appropriate 
corrective action as required 

4.0 REQUIREMENTS 

With the exception of M&TE rented from outside vendors, M&TE shall not be used unless an Equipment 
Procedure and an Equipment Log have been established and attached to the shipping case of the item. 
M&TE rented or leased from outside vendors shall be operated, maintained and calibrated in accordance 
with the manufacturer's procedures. Calibration status shall be identified on M&TE. 

4.1 Prepare and Attach an Equipment Procedure 

With the exception of M&TE rented or lease from outside vendors, each M&T instrument shall have an 
EP. Some or all of the following information, as appropriate to the M&TE, will be included: 

. Applications 

. Calibration standards 

. Calibration frequency 

. Initial calibration tolerance 
Post run calibration tolerance 

. Calibrated instrument range 

. Field check frequency 

. Field check acceptance range 

. Maintenance frequency 
Measurement type 

. Safety considerations 

. Limitations of use 

. Interferences 
• Start-up procedure 
. Operating procedure 
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• Shutdown procedure 
• Field check procedure 
• Field calibration procedure 
• Field maintenance procedure 
• ESC calibration procedure 
• ESC maintenance procedure 

SOP 5-1 
Revision: 1 
Date: November 1, 1993 
Page 4 of 8 

The EP provides the instrument-specific information to ensure that the M&TE is calibrated, used and 
maintained according to the proper written procedure. 

4.2 Prepare and Attach an Equipment Log 

. With the exception of M&TE rented or leased from outside vendors, each M&T instrument must have an 
EL. The following items will be entered into the EL each time the equipment is serviced or calibrated: 

The date 
• The time of the entry. 
• The name of the item of M&TE 
• The serial number and Property Control Number (if applicable) of the item of M&TE 
• The name of the person making the entries 
• The project number 
• The description of activity (or project) 
• The calibration standard used 
• The concentration of the calibration standard 

The lot number of the calibration standard 
• The expiration of the calibration standard 
• The pre-calibration reading obtained on the calibration standard 
• The reading obtained on the standard after the calibration or maintenance is performed 
• Any notable incidents that may contribute to the proper calibration, repair or decontamination of the 

instrument 
• The date and signature of the person making the entries after the final entry. 

The EL provides documentation that the M&TE was calibrated and/or field checked in accordance with the 
EP. When M&TE that is rented or leased from outside vendors is serviced or calibrated, that information 
will be recorded in the Field Log as specified in the project-specific controlling documents. 

4.3 Label M&TE Requiring Calibration 

Items of M&TE that require calibration, immediately before use shall have a label affixed to them stating 
"Calibrate Before Use." M&TE that is calibrated at scheduled intervals shall have a calibration label anached 
listing the date of the calibration, date the M&TE is next due for calibration and the initials of the person 
performing the calibration. 
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With the exception of M&TE rented or leased from outside vendors, M&TE shall be shipped with the CDM 
Federal Equipment Procedure and the Equipment Log. M&TE rented or leased from outside vendors shall 
be shipped with the manufacrurer's standard operating, maintenance and calibration procedures. 

4.5 Record Keeping 

With the exception of M&TE rented or leased from outside vendors, every item of M&TE shall have a 
complete "cradle to grave" record established and maintained. By category, the following records are to be 
included in each respective M&TE item file: 

Operating Instructions: manufacturer's operating manual and the CDM Federal EP. 

Maintenance and Calibration: all maintenance and calibration records; Equipment Log records; certifications 
of standards; and the receipt and expiration date of standards. 

Reporting: project or service center correspondence; inventory reports; missing stolen or damage reports; 
excess equipment reports; non-hazardous certification (for government owned propeny); disposal reports; 
transfer reports; utilization reports; and non-conformance reports 

Shipping: packing slips; air freight or other transportation shipping; and receipt documents 

Miscellaneous or Invoicing: any document regarding the equipment that does not readily fit in a defined 
category and/or invoices for the rental of M&TE assigned to the Equipment Service Center 

4.6 Traceability of Calibration Standards 

M&TE requires calibration that is ultimately traceable to nationally recognized standards. This 
calibration may be performed by CDM Federal personnel following the calibration procedure specified in 
the EPs or the M&TE can be calibrated by an appropriately qualified outside source. If calibration is 
performed by CDM Federal, the standards used must be appropriate for the M&TE application and must 
be traceable to nationally recognized standards. Calibration performed by outside sources must include 
documentation of traceability to nationally recognized standards. 

5.0 PROCEDURES 

5.1 Prepare and Attach an Equipment Procedure and an Equipment Log 

The following procedures must be followed whenever M&TE is purchased or received through 
transfer: 

1 . Upon the initial receipt of M&TE the recipient shall immediately notify the ESCM via telephone, 
EMAIL, facsimile or hard copy memorandum. 
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2. The ESCM will obtain the appropriate manufacturer's operating manual and/or instructions. 

3. The ESCM will prepare an EP, obtain appropriate approvals, and attach or forward the EP to the 
recipient directing that the procedure be attached to the shipping case. 

4. The ES CM will prepare an EL, and attach or forward the EL to the recipient directing that it be 

attached to the shipping case. 

5.2 Shipment 

The following procedures are to be followed whenever M&TE is shipped: 

1. 

2. 

With the exception of M&TE rented or leased from outside vendors, the ESCM, EWM, or EC 
should inspect the shipping case to ensure that the operating documentation as specified in the CDM 
Federal EP and the EL, i� complete and included with the shipment 

For M&TE that is rented or leased from outside vendors, the CDM Federal staff member responsible 
for effecting the shipments should specify to the outside vendor that the manufacturer's operating, 
maintenance and calibration procedures be included with the shipment 

3. If the documents are complete and included, pro�ed to ship the equipment 

4. If a required document is missing or incomplete, do not ship the equipment Immediately contact the 
ESCM via telephone, EMAIL, facsimile or hard copy memorandum and request new operating 
procedures and/or an EL. 

5. If the EL is incomplete immediately contact the ESCM via telephone, EMAIL,facsimile or hard copy 
memorandum. The ESCM will take appropriate corrective action. 

5.3 Record Keeping 

The following steps must be followed when establishing and maintaining an equipment file: 

1 . Upon the initial receipt of M&TE through purchase or transfer create a permanent equipment file. 

2. Maintain the files by item of M&TE and keep all files in a cabinet or drawer at the pertinent 
warehouse or office location, segregated by contract or service center origin. 

3. With the exception of the Equipment Log and the manufacturers packing slip, all original 
documents will be included in the equipment file upon receipt 

4. Upon receipt of M&TE, the recipient shall photocopy the packing slip. The recipient shall forward 
the original packing slip to Accounts Payable. The recipient shall forward the photocopy to the 
ESCM, the EWM or the EC, whomever of these individuals is the responsible party for the item of 
M&TE, for inclusion in the e{}uipment file 
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5. On a weekly basis the user of M&TE shall photocopy the pages of the Equipment Log for that week 
of activities and forward them to the ESCM, the EWM, or the EC, whichever of those individuals is 
the responsible party for the item of M&TE. 

5.4 Traceability of Calibration Standards 

The following steps must be taken to ensure the traceability of calibration standards: 

1. 

2. 

3. 

Calibration standards will be procured requiring certification to a nationally recognized standard. 

Certifications of standards will be maintained in the equipment files. 

Standards that are perishable will be noted on a schedule and consumed or disposed of on or 
before the expiration date. 

5.5 M&TE That Fails Calibration 

The following steps must be followed if an item of M&TE cannot be calibrated or adjusted to perform 
accurately: 

1. At each instance of M&C, check the results to make sure they are within the limits specified in the 
manufacturer's maintenance and calibration documentation and/or the CDM Federal Equipment 
Procedure as appropriate. 

2. If an item fails a calibration procedure the operator shall immediately notify the Project 
Manager for the project on which the item is being used as well as the ESCM, EWM, or EC 
responsible for that item of M&TE. Discontinue using the equipment until it is restored to full 
working order and re-calibrated. 

3. The operator or person who determines an item has failed a calibration, shall report the item 
as a non-conforming item and take appropriate action in accordance with the quality 
procedure for non-confonning items in the CDM Federal Programs Corporation Quality Assurance 
Manual. 

4. The ESCM shall review the current and previous M&C records to determine if the validity of 
previous M&T results could have been affected and shall notify the appropriate project manager(s) if 
a potential negative impact is determined. 

5. The ESCM shall review the current and previous M&C records annually, or more frequently if 
required, to determine if problematic trends are evident If problematic trends are evident the ESCM 
shall take appropriate action to mitigate the trend and shall remove the item of M&TE from service 
until that item of M&TE is fully operational and the problematic trend has been cured. 
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On an item by item basis, exemptions from the requirements of this Standard Operating Procedure may 
be granted by the Headquarters Administrative manager with the concurrence of appropriate Headquarters 
Health and Safety and/or Quality Assurance staff. All exemptions from this Standard Operating Procedure 
shall be documented by the Headquaners Administrative Manager and included in the equipment records. 

7.0 REFERENCES 

• CDM Federal Programs Corporation Quality Assurance Manual 
CDM Federal Programs Corporation Property Control Manual 
CDM Federal Programs Corporation Technical Standard Operating Procedures. 
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BAl-f'l..E HUL.13ffi DOTOUo D070U1 0070Ll2 D070U3 Ba7GU◄ 8070Uli 
LOCATION H-43-UA-2-2 H-43-UA-2-J H-43-UA-1-3 H-43-UA-J-2 H-83-UA-3-3 H-43-UA-◄-1 

COl.,IU EN TS 0-11 n, SW-0-◄8 0-11 n., ClP 0-11 n., SW-0-◄8 0-11n.,ClP 11-11 n, SW-6-48 o-11n,sw-0-◄e 

lcnDICIOEl3 1•'01\<o) 
2.�-0 u u u u u u 

2.◄ -DO u u u u u u 

2.◄J,-T u u u u IDA lUA 
2.◄.11- TP u u u u u u 

Oal&poo u u u u u u 
Olcam� u u u u u u 

Olchk><cprc:p u u u u u u 

Olnoocb u u u u u u 

l.lCPA u u u u u u 

1.l<YP u u u u u u 

TTl. PET. HYOAOCAROONS u u 20 u u u 

(LO�) 

PCll,f'Mdclduo 
('-01\<o) 

DOE u 2.5 .J> 160 17 u ◄Q 

DOO u 2.◄ J u u u u 
DOT 220 7.1 36 11.3 P u f,O 
O!.ldr1n u 0.55 .J' 30 u u 10 
Endnn u u u u u u 

Uothoxychlot u 10 0 u �0 B u u 

Endoeullan II u u u u u NA 
Alc>ha Chloru.n. NA u NA u NA u 

Aroclof 12S-4 u u u u u ll 
Oamma-BHC (\..Inclan.) u u u u u u 

Bot.a-BHC u u u u u u 

Endooul!an I u u u u u u 

Endoeullan wlt».t.a u u u u u u 

Endrln k.o� NA u NA u NA NA 

ANIONS (uo/0) 
F u u u u 2 u 

CL u 3 0 1◄ 7 
p04.:p u u u u u u 

So-◄ 0 8 1◄ � 11 18 
No3-NtNO:Z-N 1 2 3 ◄ 2 5 

Cr-8 u u u u u u 

PHOSPH-PEST (u<Jl\<ol 
TPP NA NA NA NA NA NA 
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phenant11r11n1 u u u u u u 
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chry&0n1 u u u u u u 
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boruo(\<)nuonn1hl<>1 u u u u u u 
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dboruo(1.h)1nthra� u u u u u u 

boruo(o.hJ)perylone u u u u u u 

I.GA !uo/\--01 
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s., u UN UN UN u u 

Ba 110 ◄01 ◄J1 3-◄6 200 1JO 
81 1 0028 0.1188 1.2 u u 

Cd u u u 0.7 B u u 

Ca 22(XX) 17300 170CO 16JOO 2 ICXXJ 100<Xl 
Cr 11 l◄.6 13.6 15.5 17 15 
Co 0 6.2 8 OB 10.2 8 0 11 
Cu 13 �5 21.15 20.0 1 ◄ 1CI 
h 11000 IOCOO 1011Xl 22COO 20000 10000 
LI 0 NA NA NA 15 13 
llo 6100 HOO HOO 7200 6JOO 0ioa 
lln 2JO 200 JJ◄ 362 300 370 
I.lo u NA NA NA u u 

NI 11 62B 13 Cl 1◄.6 ICI 15 
p 130 NA NA NA ◄50 � 

K 1000 1500 1500 1620 1300 2000 

/vJ u u u 18.5 N u u 

Na ◄00 5008E 600 E 706 B 720 600 
Sr M NA NA NA � 100 
V 28 ◄3 3 ◄J.J ◄6.0 7J ◄5 
Zn 25 ◄ 1 0 ◄5.CI 65.7 ◄I 71 

HJ u u u 

}.a 6 Cl 6.5 UWN 
Pt, 16.7 15 16.0 • 
S1 UNW UNW UWN 
TI 0:12 a u UWN 

M U£1AUI (uoA.,) 

>� ◄2 6.1 11.5 

Pt, 7.1 15.11 14 

S1 u u u 

TI u u u 

UOlCUlY (uo>..,) u u u 
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�l.4ENTS 11-11 SW-�CI e-11 a_p e-11 a_p vt 7�-11.5 SW-�o 7-11 SW-IHO 

, e \OI oo En I uo � > 
2.◄-D u u u u u u 2.◄ -00 u u u 1e:2 u u 
2.◄.6-T u u u Ill!.◄ u u 2.◄,6-TP u u u u u u 
0..llpon u u u u u u 
Dlcamba u u u u u u 
Didi lo,cprtl) u u u 162 u u 
Dlnoe llb u u u u u u 
l,.O>A u u u u u u 
l,ICPf' u u u u u u 

m PET. H�B00S u u 60 u JO 
<uo.-.il 

PC8R..,tlcldeo 
(uo/lqJJ 

DOE u 78 1◄0 TO.II u H 
000 u I.J .P 1.1! .P u u L 
OOT u 2◄ ◄Cl 1e.◄ u 01, 
Dt.ldnn u u u NA u L 
Endt1n u 0.057 ..0 o.e.s .P u u L 
l.4otl'<>xychlot u JOOB JPS u u l 
Endoeutt■n It u u u u L, l �ha Oll0tdoan. NA u u u NA N� 
NOciot 12S-4 u u u u u l Oamma-BHC (\.lndan.) u u u u u I 
Beta-BHC u u u u u I. 
End06Uttan I u u u u u l 
Endoeutfan auHwte u u u u u l 
Endnn ko� NA u u u NA NA 

ANIONS (uo/ol 
u 3 J u,2 J ) 

a. ii 27 28 32.e 62 IOC 
POC-P u u u O.a2 u l 
� zoo 600 770 e.51 1300 J ICX. 
NoJ-N+No2-N Cl ◄ ◄ O.◄ e ll 
Cr-a u u u o.cxne u I. 

PHOSPH-PEST (UQ!l<o) 
JOl 130 100 NA J05 321, 
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DEL.I - �lA (•'J/\<o) 
di• n-buiy'phu .. i..tu J u IJ u u 0(l J II 
dlulhyl phlha 1.1 t.t 070 u u u 22 J lJ 
phena nth,...n • 05 J u u u u lJ 
nuoranthone 220 J u u u u u 

PYr9<18 2◄0 J u u u u lJ 
beruo(a) anthrac.ne 220 J u u u u u 
chry&<>no 310 J u u u u u 
b<Jruo(b)nuoranthone ◄00 u u u u u 

b•ruo(l<)nuoranth,"" 340 J u u u u u 

beruo(a)pyr.n. 300 u u u u u 

bl, (2-• thylh&Jcy�phtha\a t. U70 DO BJ u u r,a BJ u 

lndono(1.2,3-�pyrene 300 .-
u u u u u 

dboruo(a,h)anthraco"" HOJ u u u u lJ 
boruo(o.h .l)porylone 450 u u u u u 

\-GA ( LIQ i¼J) 
acolOrw JI 32 B J.2 ◄0 .?4 B 40 
2-ho>:anona u u u u u u 

molhyt.n■ cMor1du J u u u u u lJ 
tolutn■ u u u u u u 

mol/lyl-puntanona u u u u J J u 

ICI' UCT Al .U (uuJu) 

0700 105()() 1JCOJ lCXXXl llJOO 12000 
� u UN u u UN u 
Ba 06 :ioa 1JO 110 11◄ 110 
B, u 0.76 0 u u 0 54 0 u 
Cd u u u u u u 
Ca 14CXX) ,:11x,o 14000 0000 HOOJ lJCXXJ 
C, 11 12 0 18 14 10 18 
Co g 880 10 0 10 6 10 
Cu 15 18 3 18 15 21.1 21 
Fe 220C() Hl'XXJ 2 IOCXl 20XX) 23�00 21COO 
LI 10 NA 15 12 HA 15 
�•o 6000 6100 7500 6000 7580 7100 
Mn 350 341 ◄20 300 400 • 550 
�lo u HA u u NA u 
HI lJ 0 0  10 10 10.2 16 
p 730 NA 620 620 NA t120 

K 1:IOO 1250 2100 1000 2130 ;/00() 

Ao u u u u u u 
NI. 410 510 BE (>JO 650 5080E 520 
Sr w llA 5-4 ◄2 NA � 

V 111 ◄8 2 :la ◄O H.2 ;i., 
Zn ◄O :la 5 S2 56 56.0 250 
Ho u u 
N 68 

Po 

s. 

11.4 N9 
6.1 

TI 

u 
16 N9 

u 

UNW 
u 

AA UET Al.B (UQ)u) 

◄.J 11.J ◄ .0 5.6 

Pt> 8.7 82 7.8 ◄7 
So u u u 

TI u 

u 

u u u 

UOlCU1Y (uoAJ) u u u u 



BAIR LE N lJLIO ffi 8070H2 
LOCATION H-O.{E)/A-1-1 

CX)l.0.1 EN TS 7-0 It, SW-&40 

I ER!)j 00 EB (,,aJl<tJ I 

2.4-D 
2,4-DD 
2,4,f>-T 
2,4,5-TP 

Dal&pOn 

Dlcamb.t 
Dlch lorcprop 
Dlnoew 

t.lCPA 
l,IQ>P 

TTL PET. HYOAOCAAO ON 9 
(LQ)o) 

POJ,P O I tic IO<M 
(UOl'><ll 

DOE 
ODO 

DOT 
Dlaldrln 
EndrM 
l.lttf'°"Ychlo< 

Endooultan II 
A't>ha Chlo<Oltw 
Aroclof 12� 
Oamma-BHC (llndAN) 
8.ta-BHC 
Endoeurtan I 

Endooultan o.ullabt 
Endrln keo::,oe 

ANIONS (uo/O) 
F 

Cl 

P0-4-P 
Bo-4 
No3-N+N02-N 
Ct-0 

PIIOSPH-PEST (UQ/l<o) 
TPP 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NA 
u 

u 

u 

u 

u 

NA 

J 
u 

u 

28 

1 
u 

3-23 

D07GNl 
►t-0.{E)/A-1-2 

e-1011, OJ' 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

/u 

0.2 

u 

JJ 
u 

u 

3 PB 
u 

u 

u 

u 

u 

u 

u 

u 

J 
2 
u 

13 
2 
u 

112 

9'�· f 3280 � I �90 

0070N4 
H-oe-H(W)/A-2-2 

11-11 It, BW-1140 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NA 
u 

u 

u 

u 

u 

NA 

4 

73 
u 

270 
a 

u 

317 

0070H!i 
.H --:.�--:HMVA-11-2 

11-1111, SW-11411 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NA 
u 

u 

u 

u 

u 

NA 

2 
28 

1.3 
200 

3 
u 

324 

B<J70t.«I 001'0N7 
H-�-H(W)/A-1-6 _._ !"l.-::!>1-HMVA-7-1· 

11-1111,0.P 0-1111,BW-MO 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

3.3 J u 

u u 

2.11 J u 

u u 

u u 

6.7 B u 

u u 

u NA 
u u 
u u 

u u 
u u 

u u 

u NA 

3 0 

73 0 

u u 

170 42 
3 2 

u u 

230 325 



007CF2 
007<:Pl 

tqulp. Blank(un<I) 
H-:--00-H(EJ/A-2-I ,, H-06H(EJ/A-CI-◄ 

'-'V,._H .. \CN !.::!_. 0-11 n, BW-1H0 
ClP 

0::11 h,SW-�o 0-11h BW=!!L I.GA (•,u/l,(J) 
di-" - uu,yphth.\alo 

u 
u ◄00 110 J 110 J 

DI 

dl•thyl phthalol.Q 
u 

u 
u J7 J 

u 
u 

phwn.1.111.hren • 
u 

u 
u 

u 
u 

u 

nuorantheno 
u 

u 
u 

u 
u 

u 

pynno 
u 

u 
u 

u 
u 

. u  

btruo(•) 1nthnocon1 
u 

u 
u 

u 
u 

u 

chry0-0n1 
u 

u 
u 

u 
u 

u 

beruo(b)nuononlllano 
u 

u 
u 

u 
u 

u 

b11uo(\<)ftuonn11,.no 
u 

u 
u 

u 
u 

u 

boruo(1)py11no 
u 

u 
u 

u 
u 

u 

blo (2- o thylho>Cyijphtt\llo lAI 
u 

u 
u 

120 J 110 J 
u 

lndono( 1.2.J -aJ)pyr•N 
u 

u 
u 

u 
u 

u 

dlboruo (a.h)antht11 C<IN 
u 

u 
u 

u 
u 

u 

bo•uo(l).hJ)poryl•no 
u 

u 
u 

u 
u 

u I.OA (UO/¼J) 
ICO\On1 

3J 2l 8 
22 21 B 

20 
22 

2-hoanono 
u 

u 
u 

u 
u 

u 

mothyltN chio<lclo 
u 

u 
u 

u 
u 

u 

lohu,M 

u 
u 

u 
u 

u 
u 

molhy{-pontu1011e 
u J J u 

u 
u 

u 

1a• ue-r Al a (uo>..Jl AJ 
l:lOOO 

lJ 1 150'.)() 11100 1 [)()():) 20000 

Sb 

u 
UN 

u 
UN 

u 
u 

0a 

120 UB 130 
120 

!JO 
t:lO 

Bo 
u 

u 
u 0.55 0 

u 
u 

Cd 
u u 

u 
u 

u 
u 

c.. 

161XO 
20 DU 13000 1◄()0'.) 17COJ 160CO 

C, 
11, 

u 2J 
17.0 25 25 

Co 
10 

u 
8 

sea 10 10 

Cu 
21 

u JS 6J 5 (J J1 

Fo 
22000 170 20COO 20000 20000 25000 

LI 
16 

NA 10 NA 
21 20 

lto 
7000 20 8 0 7.300 .7250 0100 

MOO 

lfn 
(JO 

J.O ◄70 
(2( 500 ◄00 

lfo 
u NA 

u 
u 2 

u 

Ni 
17 

u 18 18.1 22 21 

p 
000 NA 010 

NA 500 000 

K 
2100 

u 2700 22.30 3000 
JIOO 

Au 
u 

u 
u 

u 
u 

u 

Na 
010 11.8 0 6◄0 

271 BE 700 � 

Sr 
M NA 6( 

NA 
es 

1H 

V 
JO 

u 
(2 

JO 
(( ◄l 

Zn 
Sil 

u 07 72.2 a.2 81 

►\J 

u 

u 

A.t 
u 

11.1 

Pb 
0.05 

20.1 S• 

So 
0 2J 0 n 

u UNW 

M Ul:T ALB (1,u>.J) 
0.0 B 

AA 

Pt> 6.6 

So DD 7.2 
06 

02 
JO 

13 11 

u 

u 

u 
u 

n 
u 

u 

u 
u 

urncuw (uo>..JJ 
u 

u 

u 
u 



BALll'l.E NUUU□l 007'0NI! U070NO 
LOCATION H-OC-H(W)/A-11-1 < Equ\'.). B!.nk( ... ncJ) 

COI.O.AENTS 11-11n SW-� CtP 

I IGlOI 00 ED ( 1,aJl.o I 
2.•-D u u 
2.◄ -00 u u 
2.◄.!1-T u u 
2.◄.11-TP u u 

Da\apon u u 
Dlcamb& u u 
Dlch lon::p � u u 
Dlnooob u u 
I.ICPA u u 
I.ICPP u u 

m PET. H\'OOOCAA80N8 u u 

Cua�) 

PCO,PuUckl<Mt 
(uu/\ool 

DOE u u 
ODO u u 
DOT u u 
01<1\drln u u 

Endr1n u 1.5PO 
M•tt><>xychlot u u 

Endooultan II u u 
A\'.>ha 0.loro&N NA u 
Aloclor 125-◄ u u 
G&mma-BHC (\.lndaN) NA u 

Btta-BHC u u 
Endoounan I u u 

Enda.ultan 1ultat.e u u 
Endrln k.tl0/\41 NA u 

ANIONS (UOIO) 
◄ u 

CL 3 u 
P04-P u u 
So-◄ 200 u 
NoJ-N+No2-N I u 
Ct-I! u u 

PHOSPH-PEST (UQ/kol 

3.30 J◄7 

91H 3280 .. I �92 

0070'0 0070'1 
II-OC-fi(W)/A-10-2 H-OC-H(W)/A-10-J 
� 11-1111,sw-� 11-1111,CtP 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u IIO 

u 11 X 
u 1.◄ .PX 
u u 

u 2.3 .PX 
u 10PX 
u 0.71.PS 
u 0.8-◄ .PX 

NA ◄.O PX 
u 210P 

NA u 

u u 

u u 

u u 

NA � 

3 J 
HO 15 
. u u 

HO 1:lCXJ 
11! 25 
u u 

u u 

0070'2 
H-OC-H(E)/A-2-1 

11-1111, 6W-IHG 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NA 
u 

NA 
u 

u 

u 

NA 

6 
711 

u 

100 
12 
u 

u 

007'0Pl 

11-oeH(t:J/A-G- • 
11-11n,sw-11•a 

u 

ll 
u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NA 
u 

NA 
u 

u 

u 

NA 

J 
711 
u 

120 
2 

u 

u 



UAU'l E NlJUIIU1 
LOCATION 

CQI.U.IENTS 

UcU -'.<'l.A (1-.Jf>-O) 
LIi-n-buiyphinu\itta 
dl•thyl phl!la 16 la 
pt-..nanthreno 
nuo,anthaM 
pyreM 
borao(a)antluacone 
chry°""o 
borao(b)nuon,nthonu 
bo No (kl nu on.ntl>1no 
bon,o(a)pyrtno 
bl, (2- ethylhoyl)ph!Nlal.8 
ln<lano(1.2.3-cxJ)pyra"" 
dlb oruo (a .h) a nthrace"" 
boruo(o.h .�porylono 

I.QA (l.Q/¼J) 
&COtot'W 

2-ho>oSnon.e 
mol/lylont chlo<ldo 
toh,ono 
mut.hyl-pc.ntunone 

AJ 
SI, 

Ba 

Bo 
Cd 

C. 
Cr 
Co 

Cu 
Fo 
LI 

�lo 
Mn 
Mo 

NI 
p 

K 
"<J 

Na 
Sr 
V 
Zn 
HJ 
N 

Pt, 
s. 

n 

,._. 

Pt> 

So 
n 

10' UETAUl (ooAJ) 

AA UETAU3 (uoAIJ 

UGlCUW (uoAIJ 

0070'◄ 
Equp. Olank (Nnd) 

Cl.P 

J 

00710'◄ 
lf-00-H(EJ/A-11 -1 

0-111\ CLP 

70 J 2008J 
:lO J u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

23 8 25 8 
u u 

u u 

u u 
u u 

1:Ja 1:J3CXl 
u UN 

158 1113 
u 0 01 8 
u u 

20 O 0 1500'.l 
u 20 2 
u 10.5 0 
u n J 

1tl5 2◄◄00 
NA NA 

u 7500 
◄ J 52◄ 
NA NA 

u 20 8 
NA NA 

u 2170 
u u 

750 307 BE 
NA NA 

u ◄5.5 
u 117 
u u 

u 7 3 
0.32 B 100 • 

u UNW 
u a 2◄ B 

- -----

91H 32l3[L. l �93 

0071<1'tl 0071<l'0 
H-OO-H(EJ/A-11-1 H-oo-H(EJ/A-11-1 

0-11 h, Cl.P, dcpllca bo 0-11 ft, Cl.P, op\11 

200 J 200J 
u u. 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

7J 0 7.8 

u u 

u 0 ...0 
u u 
u u 

13000 13-400 
13.0 N u 

167 167 
0.0 0 OMO 
1 g OMO 

15HXl 10100 
22.◄ 21 
11.◄ H.0 
H2 27.1 

JOOOO 27UOO 
NA NA 

7010 7700 
5J:I 571 

NA NA 
10.0 20 e 
NA NA 

zao = 

u 1 

373 BE u 

NA NA 
◄7.J &22 

101 00.1 
u u 

OJ 1008 

20.t1 s· 29 Q 
UNW u 

u u 

0071<1'7 
lf-OO-H(l:l/A-11-2 

o-11n,BW-MO 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

12 
u 

u 

u 
u 

10CXXJ :;o 

u r 

1!,0 
u w 

u I 

lOOCO .p. 

20 
'"'-' 

10 
H ;o 

20(JCX) 
ro 
< 

21 
OOC() 

500 0 
u 

:n 

!-00 
2000 

u 

000 
00 
◄◄ 
7J 

6.1 
21 
u 

u 

u 



UALl'LE NUUO□ l 
LOCATION 

CQI.IMEHTS 

I 1010IOOED (uo/loo) 
2.<-0 
2.4-00 
2.4.5-T 

2,4,6-TP 
Oal&pon 
Ok:amb& 
Dldl\orql� 

Olnoe lb 
MCPA 
�IC.PP 

T11. PET. H'rt:lAOCAPBONS 
(��, 

ODE 

DOD 

DOT 

Olalo1n 
Endm 
�letl,oxychk>t 
End<>euNon II 
ApN. Chlo«looo. 
Arooo, 125< 
OMnm• -BHC (Lind.or-.) 
Boto-SHC 
Endo.u�an I 
En�ullan aull&to 
Endrln ketoo,e 

ANIONS (UQ/O) 
F 
CL 
PO<-P 

Bo-4 

NoJ-N+No2-N 
c,-o 

PIIOSPH-PEST (UQll<ol 
lPP 

0070'◄ 
Equ'p. Blank l•ndJ 

. 

a.p 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

u 

u 

0.0(!1 .P 
u 

O.M .PO 
u 

u 

u 

u 

u 

u 

u 

u 

u 

2 
u 
1 
u 

u 

u 

U07KP◄ 
H-OO-H(E)/A-11-1 

0-11 r,
1 

CLP 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

20 

150PY 
1.◄ .P 

210PY 
◄P 
u 

2.◄ ..PO 
u 

u 

u 

u 

u 

u 

u 

u 

2 
7 

u 

IIJO 
2 
u 

u 

oanq,15 
H-()(!-H(E)/A-11-1 

0-1111, CLP,dl£llcabo 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

170PY 
22 .P 

200PY 
7 .6 

u 
1.7 ..Pa 

u 
u 
u 
u 
u 

u 
u 
u 

7 
u 

550 
2 
u 

u 

B07l<PII 
H-()(!-H(E)/A-11-1 

0-11 It, a.P, epllt 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

2tt2 EC 

3◄1 EC 
u 

u 

u 

u 

u 

u 

u 

u 

u 
u 

u 

1.00 
10.Q 
1.< 3 
311 

13.01 <.2 
<0.1l3 

NA 

l 007l0'7 
H-oo- H(E)/A-11-2 

o-11n
1

sw-�o 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

l-4 
u 

JO 

u 

u 

u 

u 

NA 

u 

NA 

u 

u 

u 

NA 

6 
g 

u 

<2 

2 
u 

NA 

( 

( 

.! 



9'H 32BCL. I �95 

UAUl'LE HUUIUI UU71<l'O UOn<J'0 UOn<:Oo U071<1'.l1 U071<0:I 0071<03 
LOCATION lt-00-H(E)/A-12-1 H-OO-H(E)/A-12-2 H-OO-H(E)/A-7-1 H-614' H-00-L H-oo-L 

CX)l,O,IENT"S 0-11 n. a.P o-11n,sw-e,o o-11n,sw-�o ◄-0 h,CLP Jn.ctP 1J-15h,a.P 

BEU -\,QA (•'ll/\<o) 
di-n-buty�htho<lsw OJ J u u u u u 

dlolhyl phthA lo bl u u u u u u 

p!Mn&nlllr..,• u u u u u u 

ftUOf'nm.M u u u u u u 

pyNN u u u u u u 

b oruol•) • nlhrao.no u u u u u u 

chry:M>N u u u u u u 

buruo(b)nuoranm.M u u u u u u 

boruoll<)ftuoranm.M u u u u u u 

b1ruo(1)pyr1N u u u u u u 

bl1(2-olllylhuyQphthal.ti. 00 J u 62 J u u u 

lndano(1.2.J-od)pyNM u u u u u u 

dlb1ruo(1,h}anlhrtceM u u u u u u 

boruo(l).h.Q�rylone u u u u u u 

\,QA ('-01'><..J) 
•�ton.a ◄OB 10 11 u u u 

2-holCllnON u u u u u u 

mothyllM dllo<ld<I u u u u u u 

\olu"'� u u u u u u 

mothyl-ponla� u u u u u 

10' LIET ALB (uoJo) f"T1 

)J 18100 20:J(l() 17000 7000 11500 20000 .......__ 

9, UH u u UN UN UH ::0 

B.t H6 150 200 M.4 1H ◄1.0 B r 

81 o.711 B u u 0.HB 0.70 B 1.J lO 
Cd u u u u u u w 

Co 17:xx> 1 70()'.) 100'.XJ 100C0 12◄00 11:lO'.Xl I 

Cr 24.1 25 25 10.4 15.5 23.1 .t>,. 

11.6 11 10 10.1 B 0.118 8.4 B 
Cu 20 2 � 21 21.7 37.6 22 6 
Fo 2 7:JCO 200'.Xl 2◄000 20700 22100 23200 ::0 

LI HA 21 111 HA HA HA 
�•o 8000 0100 MOO 50.)0 0130 12100 
Mn ◄07 510 400 475 417 176 
�lo NA u u NA NA NA 0 

HI 20 J 22 20 13.1 13.0 10.3 
p HA tltO 000 HA NA HA 
K 20JO = 2700 1120 25-40 1610 
A{J u u u u u u 

Nt 578 OE 570 010 160B Zl5 B 7111 BB 
Sr NA 02 02 NA NA NA 
V ◄0.1 ◄3 43 70.7 ◄8.6 07.J 
Zn 106 65 M 65.8 02.3 55.1 

�\J· u u. u u 

I-Ji OJ I.II ◄.J 08 

Pt, 22.7 • ◄e.4 28.1 12 S 
S• UNW UNW UNW UNW 
TI u u u u 

Ml-l(;TALO(LO)J) 

AA 0 6 0.11 

Pt, 1◄ 11 
s. u u 

TI u u 

umcuw ('-()All u u 



llAU"LENUUJffi oono>a OO'n<J•o 

LOCATION 11-00-H(E)/A-12-1 H-OO-H(l:l/A-12-2 
a:>1.U..IENTS 0-11 n, a_p 0-11 n, SW-IIM 

I l:JUll CJ0 EB ( uofl<o) 
2,◄ -0 u u 

2,4-00 u u 

2,4,f,-T u u 

2,U-TP u u 

O.,l&port u u 

Olcamb& u u 

Olchlorqm:,p u u 

Olnooeb u u 

LICYA u u 

LIO'P u u 

ffi, ET. HYDACCAFeONS u u 

(o..o-'J) 

PaJiPM!lcl<luo 

(LQ/'><o) 
DOE 100PY u 

IX)() 2.1 .P u 

DOT OOPY u 

O!.lclrin 10 P u 

Endrln 0 00 .P u 

Llottiaxychlot 1.tl .PB u 

Endooulhln II u u 

A\'.lt.... O,locdan. u NA 
Aroclo< 1� u u 

Oamma -BHC (Llndun<i) 1.2 .P NA 
B01a-BHC u u 

Endo6UNan I u u 

Endooultan a.uttat.. u u 

Endr1nk•� u NA 

ANIONS (uo/o) 
F 4 6 

CL l>2 4 
PO◄ -P u u 

6o4 160 ◄5 
N<'1 '.:►No2-N II u 

Cr-.: u u 

PIIOSPH-PEST (uo/ko) 
lPP NA NA 

O<m(OQ 

H-OO-H(El/A-7-1 
0-111\, SW-�11 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NA 
u 

NA 
u 

u 

u 

NA 

5 
28 

u 

2◄0 
1 
u 

NA 

9,,. I 32l3[1 ., I 49f, 

U01l<01 
H-111-fl 

4-0 "· a_p 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

010 

u 

u 

u 

0.-4e .P 
u 

1.J .PB 
u 

0.36 ...P 
u 

u 

t.OP 
0.1J J> 

1.11 .P 
u 

u 

J 
u 

14 
II 
3 

JOO 

007l0'.l2 OOn<:03 

H-oe-L H-oe-L 
J "· a.p 13-15ft,a.P 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u u 

u 

22 J u 

u u 

4.0 u 

u u 

0.68 J u 

22 .PO 2 ..0 ( 

u u ( 

u u .! 
u u 

u u 

u u 

u u 

0.10 J> 0.21 .:P 
u u 

u ◄ 

II 2 
8 u 

28 lJO 

TT 3 
21 u 

310 350 



llALPLE NUU001 UOna::H 007!<06 
807l<Oo U<m<01 007l<n3 007I014 LOCATION Im - oi-;j 2,4-D 2,4-D 2,4-D H-12-L H-12-L CX)l,.O.IEN TS 8�a.P 1J-16_n QP 1J-1lS II, 6W-MO a_p ◄n.CtP 

·��-
DOA -1.G.A (uuJ'o.-0) 

<11 • n-bury'phU,..t.10 100 OJ 
u u NA NA 

dl•Utyl phUIAl.lbo u lJ u u NA NA p�1a11tt1ren1 u u u u NA NA nuonnttuno u u u u NA NA pyr-.na u u 
u u NA NA b 11uo{a )• nthrllcen� u u u u NA NA chryc.-on• u u u u NA NA b.iruo(b)nuon,nU"'n• u u 
u u NA NA btNo{l<Jnuonntt,."" u u 
u u NA NA btruo(o)pyroM u u u u NA NA bla(2- ott,ylhoxyryphthalal to u u u u NA NA lnd<lno{1,2,J-cxJ)pyrooe u u u u NA NA olboN0(1.h)antflracoM u u u u NA NA baNO(O,h ,ijporylo110 u u 
u u NA NA 

\,GA ( •� /\<u l 
•cuton111 NA NA NA NA NA NA 
2-hox:ano,,... NA NA NA NA NA NA 
mot11yi..no chlo<lt.1.1 NA NA NA NA NA IIA 
loluon• NA NA NA HA NA NA 
m olhyl - pun tu f"'\On.e NA IJA NA NA NA NA 10' UCT AJ !I (•>tJ/u) 
AJ 1no l�A NA NA 70:',0 7100 

;c 

9., 10 6 N NA NA NA u u r 

Ba 128 N NA NA NA 71.J 50 I 
B1 u NA NA NA O.JO B u llJ Cd u NA NA NA u u 

w 

I 

Ca ◄ 100 NA NA NA 000 J200 ➔� 
Ct 10 e N NA NA NA 11.◄ 11 ........ 
Co g59 NA NA NA 7.8 B e 
Cu ◄0.7 N• NA NA NA 17 J 10 

;c 

Ft JOO'.X). NA NA NA l(IJOJ 10000 ro 
ll NA NA t�A NA NA 8 -< f..lu JI.X)() NA NA NA ◄ I iCl 4000 
I.Ir, ◄22 N NA NA NA 207 N 250 C 
J-.to NA NA NA NA NA u 
NI 2J •• NA NA NA 6.7 B 10 
p 1550 NA NA NA 10CC !,JO 
K NA NA NA NA NA 1300 A{J u NA NA NA 

u u 
No 175 B NA NA NA ◄ 11 0 220 
Sr NA NA NA NA NA 10 
V ◄5 J NA NA NA 

�2 � 
Zn lHN• NA NA NA J:J e J◄ 
HJ 

u NA 
NA UN .... J ◄ NS NA 
NA 2J Pb 218 NA 
NA 4.7 NS St 0.35 B �IA 
NA 0..21 0 n 0.18 BW NA 
NA 0.1 B 

M UCT ALB (uo/u) 

Ao NA NA NA 1.11 
Pt, NA NA NA 

u 
s. NA NA NA 

u 
n NA NA NA 

u 
U010J\Y (UJ/u) IIA IIA NA 

u 



SALA'LE NULUffi UOn<0-4 00n<06 
LOCATION Hn-1� 2,4-0 

CX)I.AU EN TS 0 In Q.P 1:1-16 n, OP 

1101lllOOE.S (UOMJ) 
2,4-0 u u 

2,4 -DO u u 

2,4,6-T u u 

2,4.6-TP u u 

Oa\&pon u u 

Dlcamb& u u 

Dlch\orq>rop u u 

Dlno..,t:, u u 

M<YA u u 

UCYP u u 

TT\. PET. H� S u NA 

(LQ);i) 

PC8if'ktlcl<loo 
(uo/l<ol 

DOE u u 

DOD u u 

DOT HI u 

Oleldrln 12 .P u 

Endrln u u 

l.tot1'0xychlo< 2 6 .PB u 

Endooutlan II u u 

Alpha Chlotdane u u 

Aroclot 12!>4 u u 

Oamma-BHC (lln<lane) u u 

Bela-BHC u u 

Endooul!An I u u 

Endoeultan wlt>lt• u 0,070 .P 
Endrln k•I.Ot\,,e 0.H .P u 

ANIONS (UOIO) 
u NA 

CL 12 NA 

�-P 6 NA 

� 11 NA 

No:l-N+NO:Z-N 2 NA 

c,-o u NA 

PHOSPH-PEST (ug/l<Q) 
230.8 :lJO 

911' 132/30�, 1498 

BOTI<OC 

2,4-0 
1:l-11511, BW-�o 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NA 

SEE RECCRJ CF DISPOSITION 

NA 

NA 

NA 

NA 

NA 

NA 

370 

0011<07 
2,4-0 
ap 

007m3 
H-12-L 
◄11,Ct.P 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NA 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NA 

NA 

NA 

NA 

NA 

NA 

370 

OOJ»H 
H-12-L 

4 ft, BW-040 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA HA 

NA HA 

NA HA 

NA NA 

NA NA 

NA UA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

15 u 

55 20 

u u 

JI 20 

I 1 

2 2 

NA NA 



UAU'LE NlJU:lm U0710l6 U071Qlo 
LQC.\TION H-07-H H-07-H 

COl,H.IENTS l�Qp 1 � n, CLP dupllca la 

Ol:U-�lA (uu"-o) 
di - n -buty'phthulu lu u u 

dl•d•yl ph1ha la tu u u 

p�11tnron1 u u 

ftl�nth4tne u u 

pyrena u u 

b 1ruo(• )antt11ao.n. u u 

chryl>004 u u 

boruo(b)nuonnth<tn<1 u u 

boruo(l<Jnuonn� u u 

boruo(a)pyren<1 u u 

blo(2- 1 lhylhexyQphtho la la u u 

lnOGno( 1.2.J -cd)pyrvn<1 u u 

cllboruo(a ,h)anlhra coo. u u 

b11120(o,h ,l)porylono u u 

\.OA (LQ /1,u) 
aceton. 7 J u 

2-hounon<t u u 

molhylon<1 chlo<io.t 2 BJ J BJ 
�uon. u o e BJ 
m4'thyl-pon1.la(')()()Q u u 

10' UET AUi (uo)IJ) 
Al 11000 11000 
St, u u 

Ba M 60.4 
Bo 0MB O.�B 
C<:t 1.2 1 B 
Ca 11200 11C:OO 
Cr 17.0 10.4 
Co 10 2 B 11.7 
Cu 25.4 2U 
Fe 20(300 20U:Xl 
LI NA NA 
Lio OHlO 6320 
Lin JIO JOJ 
Lio IIA NA 
NI 17 13.4 
p 2000 2130 
I< NA NA 
Ao 0.05 B 1.1B 
Na 413 B ◄ 12 B 
Sr NA NA 
V 41.1 JO 0 

Zn 02.J 68.2 

HJ UN UN 
N, 5.7 0 

Po 10.7 N• 20.15N' 
Se 0.41 BS O.J7 BW 
TI u 0.13 B 

M UETAUJ l•�AJ) 

Ju 

Po 
s,, 
n 

UOlCUlY (uo}IJ) 

911· r1.?o.r1· U.JQ9 .. H Ji:...1;J1 •. ., U t,· . 

007l<Jl7 007l<Jlo 

H-07-H H-00-H 
HI n, CLP aplll 0-11 n, aJ> 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

SJ 

u 

u 

u 

u 

110CQ 
6.4 Bl.I 

00.1 
0.00 B 

1.0 
12:2()() 

17.1 
11.0 
26.0 

22000 
NA 

0070 
300 
NA 

16.0 
NA 

21.0 
u 

101 B 
NA 

46.◄ 
10J 

u 
6.1 N 

21.J 
0.�8 

UN 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

J.2 BJ 
u 

u 

u 

u 

u 

3 BJ 
u 

u 

U.6 
u 

60.4 
u 
u 

16.J B 
u 
u 

t.5 B 
J.20 
NA 
01 B 
u 

NA 
u 

171 B 
NA 

0.77 8 
10.2 B 
NA 

u 
u 

u 
0.18 B 
0.10 B 
0.27 B 

u 

0071Q1Q 

H-00 
SW-6◄0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

a500 ;:o 

u r-

00 I 

u 

u I 

1CXXX) +'-

12 -...J 

0 
31 ;:o 

16COO CD 
0 

< 

JOCO 

240 0 
u 

0 

000 
1200 

u 

320 

41 
40 

200 

000 
1200 

u 

u 

OCQ 



9'i- j 32:30 .. 15.00 
SAU'LE NLLOEJl 0071<1\5 0071<1\0 0071<1\7 00110111 DOTIQlll LOCATION H-07-H H-07-H H-07-H H-oo-H H-00 COi.i M ENTS Hln OP IO ti, CLP duplb t. 1en,OP ep11t 0-llrt,a.P SW-6◄0 

lffiOlOOEB (uoJloo) 
2.•-0 u u 2◄6 u NA 2.◄ -DO u u 1210 B u NA 2.◄.11-l u u u u NA 2,Ul-lP u u u u NA 
0..l&potl u u NA u NA Olcamb.t u u u u NA Olch l�rq:> u u u u NA Olnoe c:, u u u u NA l.l<YA u u NA u NA J.IO'P u u NA u NA 

m PET. HYOAOCARBCINS eo eo nmw'<a u 00::XX, 
(LQ,1:J) 

PC8,Peetlcldoo 
(uuJ'\.ol 

DOE 0.M.P 0.M.P u u NA 
IX)() 1.1 P 1.2 p u u NA DOT 3.2 .P 3.1 J NA u NA Olo-ldr1n 1.11 J 1.11 .P u u NA Endr1n u u u u NA Lwttia>cychlor 7.0 J 0.◄ J u 6.5 J NA Endo<>utta n II u 0.67 PO u u NA C A Ip t-..a O,lo<tl,a"" u u u u NA A,odo,I� u u u u NA .! Gamma -BHC {Llndan.i) u u u u NA Oe1a-BHC u u u u NA Endo.urtan I u u u u NA Endo.ullan 1ulla1a u u u u NA Endr1n ke,one u u u u NA 

ANIONS (uo/ol 
u u l.◄2 u NA CL 7 10 11.35 7 NA PO◄-P u u ◄.58 u NA So◄ 26 26 2J.7 5 NA No3-N+No2-N I◄ 1◄ 27.0 u NA 

c,-o 2 2 <2.7◄ moJko 2 NA 

PHOSPH-PEST (UOl'i<O) 
◄50 ◄00 NA ◄50 NA 



llAU'LE NUL.1!01 
LOC:.,, TION 

CQl.l�IENTS 

Bi: u -\.-GA I\.() 11-Q l 
·di - n -butyphttwla lo 
dlo1hyl phthalat., 
phMNnthren1 

nuo,•nth,n• 

pyren, 
b1ru:0(1)onthnocena 
chryo<>n1 
boruo(b)nuononth1n1 
boruo(\<)nuonon1t-.n1 
boruo(a)py,..na 
blo (2- 1thylhe,cyQphtho1'1 ta 
lnclono( 1.2.J-cxJ)pynw-.. 
dlb lfUO (a .h). nth,. co-n. 

boruo(o.h .Qpory1<><10 

\.GA (UJ/¼JI 
acutone 

2-hG»1noN 
methyLene chlodlJ• 

toluone 

m olhyl- P<>nta non. 

AJ 

!:lJ 

Ba 

81 

Ca 

Cr 
Co 

Cu 
F, 

LI 
�lo 
Un 
�lo 
NI 
p 
K 

NJ 

Na 

Sr 
V 
Zn 
H;i 

NI 

Pt, 

s, 

n 

NI 

Pt, 

Sa 
n 

10' UCTALD (•>ON) 

AA 1.IET Al1l ( UCJ Al) 

umcuw (uo>Jl 

007KDO 
H-00 

SW-6◄0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

7700 
u 

100 
u 

0100 
H 
7 

;.>O 

1 IXXX) 
0 

◄ JCX) 
250 

u 

11 
MO 

1-«X) 
u 

◄◄O 
J7 
◄o 

◄00 

J.1 
700 

u 

u 

u 

0071<31 OOn<D:2 
H-IXJ H-00 

Oln SW-640 0 In Ct.P 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 
CJ 

0 
ni 7◄00 a.◄50 .....__ 

u 10.0N" 
r-02 06.0 

I 
u 0.62 B lD 
u u 

0200 11000 
w 

-t>-1J 10.2 
""-.I 

e 11 
2J 18.2 

:::0 2UOOO 20CCO 
ro 7 NA 
< ◄200 ◄◄20 

J50 301 N 

0 u NA 

11 0.8 
700 1◄:l() 

1400 NA 
u O.� B 

270 010 BE 
J1 NA 
62 6Ui 

2:l() M.5 
UN 

:l.◄ 
08.5 N• 
0.:32 0 
0.1◄ 0 

2.1 
120 

u 

u 

lJ 



9'i· f 328(1.1502 

B.AIRLE HUUlffi OOn<BO 007l<B 1 oon<B2 
LOCATION H-00 H-00 H-00 

(n.lMENT9 SW-�O o In SW-MO o In ctP 

I 01{)(00Ell (uo/l<o) 
2.◄-0 NA NA NA 
2,◄-00 NA NA NA 
2.4.f>-l NA NA NA 
2,◄,6-TP NA NA NA 

Oal&poo NA NA NA 
Olcamb& NA NA NA 
0 lch lo<qJ mp NA NA NA 
Dino. lb NA NA NA 
µa>A NA NA NA 
�IO'P NA NA NA 

m PET. H\'OAOC>F60NS 0600'.) IHO 1700 

(l(]>J) 

PaJ,f' .. otlc�Jue 

('-011-o) 
DOE NA NA NA 
coo NA NA NA 
001 HA NA HA 
Dl•lo1n NA NA NA 
End� HA NA NA 
�I olt)oxych \or NA NA NA 
Enoooutr-.n II NA NA HA C 

( 
A �ha O,lon:lu o. HA NA NA 

-!. Aroc lo< 125◄ NA NA NA 
OAmina-BHC (llndarw) HA NA NA 
80111-BHC NA NA NA r 

Er>doau�an I NA NA NA 
Endoeutt•n 1ul'tutA1 NA NA HA 
Endrln k.al004o NA NA u 

ANIONS (uo/O) 
F NA NA NA 
CL llA NA HA 
PO◄-P NA NA NA 
� NA NA NA 
No3-N+No2-N NA NA NA 
Cr-o NA NA NA 

PIIOSPH-PEST (UQ/l<o) 
lPP NA NA NA 
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ORGANIC DATA QUALIFIERS 

U - Indicates compound was analyzed for but not detected. 
J - Indicates an estimated value. 
P - This flag is used for a pesticide/Aroclor target analyte when there is 

greater than 25% difference for detected concentrations between the two 
GC columns. 

C - This flag applies to pesticide results where the identification has been 
confirmed by GC/MS. 

8 - This flag is used when the analyte is found in the associated blank as 
well as in the sample. 

E - This flag identifies compounds whose concentrations exceeded the 
calibration range of the GCMS instrument for that specific analysis. 

D - This flag identifies all compounds identified in a analysis at a secondary 
dilution factor. 

A - This flag indicates that a TIC is a suspected aldol-condensation product. 
N - Indicates presumptive evidence of a compound. 

INORGANIC DATA QUALIFIERS 

C (Concentration) Qualifier: "8" will be entered if the reported value was 
obtained from a reading that was less than the Contract Required 
Detection. Limit (CRDL) but greater than or equal to the Instrument 
Detection Limit (IDL). If the analyte was analyzed for but not detected, 
a "U" will be entered. The field will be left blank if the result is 
above the CRDL. 

Q Qualifier: Specified entries and their meanings are as follows: 
E - The reported value is estimated because of the presence of interference. 

An explanatory note must be included under Comments on the Cover Page or 
on the specific FORM I - IN. 

M - Duplicate injection precision of 20% not met. 
N - Spiked sample recovery not within control limits of 75-125%. 
S - The reported value was determined by the Method of Standard 

Additions (MSA). 
W - Post-digestion spike for Furnace AA analysis is out of control limits 

(85-115%), while sample absorbance is less than 50% of spike absorbance. 
* - Duplicate analysis not within control limits of 20% or +/- CRDL. 
+ - Correlation coefficient for the MSA is less than 0.995. 

PESTICIDE/PCB ANALYSIS 

X - Used to flag the results of single component target pesticides in samples 
found to contain Aroclor 1254. 

Y - Used to flag the results of compounds which were detected at levels above 
the concentration of the high standard. 
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FIELD FORMS 
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FE 

IN OF CUSTODY RECORD 1vJM Federal Programs Corporation 
,---------------, 

PROJECT NAME __________ _ PROJECT NUMBER _____ _ 
Field Log Book 
Reference No. __ _ 

SAMPLE NUMBER DATE 

--------------

TIME SAMPLE LOCATION SAMPLE ANALYSE✓/// 0 M.J�ER �i< 
rfPE 

V / / / / //// CONT>JNERS PG. NO. 
REMARKS 

---------- - - -- -- -- -- - - -- ---------·t-----t-----t--------t-----t--+--t--t--+-l--lf-1--t--+----t---l------� 

---------- 1--------------

--------------

--------------

--------------

SAMPLED BY (SIGN) 

RELINQUISHED BY (SIGN) 

-- ------·t----t----t--------t----t--+--+--+-t-----i-t-t-t--+----+------i------� 

�----------t----+----r---------+----+--+--t---t-jt-t-..__--+-

---------·t-----t----1--------t-----t--+--t--t--+-l--ll--l--t--+----t---l------� 

----------·t----t----t-------- t----t--+--+--+-t-----i-t-t-t--+----+------i------� 

---------·t----t-----,--------+----+--+--+--t--�-l-1--t-+--+-----l-----<f------� 

---------·t----t----+--------t----t--t--t--+--+-t-t-t-+--+----t---t-------l 

-------------1-----t--------t-----+--+--+--+-t-----i-jf--t-t--+----+------i------� 

---------·t--- t---1--------+----t-----i-+--t--t--+--+--+---+---+----+---+------� 

----------t----+----t--------+----+--+--+--t--+--lr---1--t-+--+-----l-----<f------� 

----------t----+----r---------t----+--t--+-l-'f-+--+--+--+---+----+--+-------� 

---------------t----r--------t----t--+--+----i-t-+--+---+--t---+-----+--+------� 

---------;----t-----lf---------t----t---+-t-+---+--+--+--+---t---t----t---+-------l 

-----------t-----+----r---------+----+--+--+----i�t-t--+--+---+---+-----t---+------� 

---------·t-----+----+--------t-----+--+--+--+-t-----i-t-t-t--+----+----lr--------l 

IGN) AELING 

(!) ________ _ (!) ________ _ (D ________ _ (!) ________ _ 0 ________ _ 

DATE/TIME ( DATE/TIME ( DATE/TIME ( DA TE/TII.E ( DATE/T"IME ( 

RECEIVED BY (SIGN) RECEIVED BY (SIGN) RECEIVED BY (SIGN) RECEIVED BY (SIGN) RECEIVED BY (SIGN) 

(!) --------- ©--------- (D ________ _ (!) ________ _ @ ________ _ 

DA TE/Tlt-.lE ( DATE/TIME ( DATE/TIME ( DA TEITII.E ( DATE/TII.E ( 

MElliOD OF SHIPMENT SHIPPED BY (SIGN) RECEIVED FOR LABORATORY BY (SIGN) DATE/TIME 

7 
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COM Federal Programs Corporation 

Site or Sample Number Date 

Analysis Preservative 

Sampler 

Grab 

Soil 

Sample Label 

COM Federal Programs Corporation 

AIN NAM 

Ch�in of Custody Label 

Time 

Composite 

Water 

"' 
0 

"' 

0 

"' 

"C 
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(SAMPLE FORMAT) 

DATE 

A-E DAILY QUALJTY 

CONTROL REPORT 

DAY [ S 

WcA™ER 8.'Q"I 

lu I 

ER 1110-1-263 

1 Oct 9 0 

r I w I rH_ l 
f 

I s· I 

1
a-

r 
TEMP 

To l:2 l:2-50 !£>70 '51,Q 

COE PflO.Jl:CT l,UJo.UGE.R _________ _ 

PROJECT ______________ _ 

JOB NO.----------------

CONTRACT NQ _____________ _ 

SUB-CONTRACTORS ON SITT: 

EQUIPMENT ON SITE. 

WOO K PE RFOOi..e O (INCl UOINO S,,U.I PUNG I: 

,. 

. 

WNO 
SJ 

HU�IDfTY er, 

1�, ....,, R,eoc,t,-,e 

l,bJw t-uno 

-

SHEET Ci= 
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ER 1110-1-263 

1 Oct 90 

i::q,')JECT: 

.. 

OUAUTY CONTROL ACTIVITIES {INCLUDING FlELO CALIBRATIONS) 

HE,,l,L n-; ANO SAFETY LEVELS ANO ACTIVITIES. 

PAOBLEMS ENCOUNTEREOtCORRECTION ACTION TAX.EN: 

SPECIAL NOTES. 

,,. 

TOMORROWS EXPECTATIONS: 

RE?CAT 1-1:J. --------

DATE _______ _ 

BY ___________ TinE ______ _ 
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STANDARD OPERATING PROCEDURES 
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II SAlYIJ'LE CUSTODY 

1.0 OBJECTIVE 

SOP 1-2 

Revision: 0 
Date: Dect;:rnber 31, 1992 
Page 1 of 8 

Due to the evidentiary nature of samples collected during environmental investigations, possession 
must be traceable from the time the samples are collected until their derived data are introduced as 
evidence in legal proceedings. To maintain and document sample possession, sample custody 
procedures are followed. All paper work associated with the sample custody procedures will be 
retained in CDM Federal Programs Corporation (CDM Federal) files unless the client requests that 
it be transferred to them for use in legal proceedings or at the completion of the contract. 

2.0 BACKGROUND 

2.1 Definitions 

Sample - A material to be analyzed that is contained in single or multiple containers representing a 
unique sample identification number. 

Samole Custody - A sample is under custody if: 

1. It is in your possession. 
2. It is in your view, after being in your possession. 
3. It was in your possession and you locked it up. 
4. It is in a designated secure area. 

Chain-of-Custody Record - Form used to document the transfer of custody of samples from one 
individual to another. 

Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is 
used to prevent tampering with samples after they have been packed for shipping. 
Sample Tag - Tag generated by EPA's Contract Laboratory Program (CLP) for designating a CLP 
sample number on samples. 

COM FEDE.Q.AL PROGRAMS CORPORATION 
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Sampler - The sampler is personally responsible for the care and custody of the samples collected 
until they are properly transferred or dispatched. 

Site Manager - The site manager is responsible for ensuring that strict chain-of-custody procedures 
are maintained during all sam�)ling events. 

4.0 REQUIRED EQUIPMENT 

• 

• 

• 

Chain-of-Custody Record� (applicable CLP or CDM Federal forms) 

Custody Seals 
Sample Tags 

Note: The CLP sample coordinator will supply the appropriate Chain-of-Custody Records, sample 
tags, and CLP sample numbers. 

5.0 PROCEDURES 

5.1 Chain-of-Custody Record 

This procedure establishes a method for maintaining custody of samples through use of a 
Chain-of-Custody Record. This procedure will be followed for all samples collected or split samples 

accepted. 

Field Custodv 

1. Collect only the number of samples needed to represent the media being sampled. To the extent 
possible, determine the quantity and types of samples and sample locations prior to the actual field 

work. As few people as possible should handle samples. 

2. The field sampler is personally responsible for the care and custody of the samples collected until 
they are properly transferred or dispatched. 

3. Sample labels shall be completed for each sample, using waterproof ink; sample tags shall also 
be completed for CLP work. 

CD�I FEDERAL PROGRAMS CORPORATION T u:hn,c&i Sl.t.l\d.ard Opcnt,ni Procc.dur�• 
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4. The Site Manager determines whether proper custody procedures were followed during the field 
work and decides if additional samples are required. 

Transfer of Custody and Shipment 

1. Samples are accompanied by a Chain-of-Custody Record (see Figure 1; Chain-of-Custody Record). 
When transferring the possession of samples, the individuals relinquishing and receiving will sign, 
date, and note the time on the record. This record documents sample custody transfer from the 
sampler, often through another person, to the analyst in the appropriate laboratory. 

• The date/time will be the same for both signatures when custody is transferred directly to 
another person. When samples are shipped via common carrier (e.g., Federal Express), the 
date/time will not be the same for both signatures. Common carriers are not required to sign 
the form. 

• In all cases, it must be readily apparent that the person who received custody is the same 
person who relinquished custody to the next custodian. 

• If samples are left unattended or a person refuses to sign, this must be documented and 
explained on the Chain-of-Custody Record. 

2. Samples will be packaged properly for shipment and dispatched to the appropriate laboratory for 
analysis, with a separate custody record accompanying each shipment. 

3. All shipments will be accompanied by the Chain-of-Custody Record identifying its contents. The 
original record will accompany the shipment, and the copies will be retained by the Site Manager 
and if applicable, distributed to the appropriate CLP sample coordinators. Freight bills will also 
be retained by the Site Manager as part of the permanent documentation. 

Procedure for Completing CDM Federal Chain-of-Custody Record 

Note: Refer to EPA Regional guidelines for completing CLP custody records. 

1. Record Project Number. 

2. Record Field Team Leader for the project. 

3. Record the name and address of the laboratory to which samples are being shipped. 
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4. Record the record number and total number of records being shipped for the day. 

5. Enter the project name/location or code number.. 

6. Record overnight courier's airbill number. 

7. Note sample type (matrix) and reference number. Include reference number if requested on the 
Chain-of-Custody Record, box 9. 

8. Record sample identification number. 

9. Enter the reference number from box #7. Record equipment rinseates, trip blanks, or source 

blanks on CLP Chain-of-Custody Records as directed by the EPA Region. 

10. Enter date of sample collection. 

11. Enter time of sample collection in military time. 

12. Enter an X in appropriate box for sample designation - composite or grab. 

13. Samplers must enter their initials next to the samples they collected. 

14. List parameters for analysis and the number of containers submitted for each analysis. 

15. Enter MS/MSD or MS if sample is for laboratory QC, or other remarks, e.g., sample depth. 

16. Record the type of preservative added by reference number and sample pH. Use the remarks 
column if no space is dedicated to preservative. 

17. All samplers must sign in the space provided. 

18. The originator checks information entered in l through 17 and then signs the top left 
"Relinquished by" box and enters the current date and time (military). 
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• Upon completion of the custody record form, the white and pink copies shall be sent with the 
samples to the laboratory; the yellow copy is retained for the project files. Additional copies 
will be retained for the project file or distributed as required to the appropriate sample 
coordinators for CLP work. 

19. The laboratory sample custodian receiving the samples checks the sample label information 
against the custody record form. He or she also checks sample condition and notes anything 
unusual under "Remarks" on the custody record form. The laboratory custodian receiving 
custody signs in the adjacent "Received by" box and keeps the pink copy. The white copy is 
returned to CDM Federal. 

5.2 Sample Tags for CLP Projects 

Sample tags will be utilized for all samples collected or accepted for CLP projects. 

1. All sample tags will be securely attached to the sample bottle. On 80 oz. amber bottles, the tag 
string may be looped through the ring style handle and tied. On all other containers, it is 
recommended that the string be looped around the neck of the bottle, then twisted and relooped 
around the neck until the slack in the string is removed. 

2. One tag will be completed for each sample container collected. Each tag will be completed as 
follows (see Figure 2: EPA CLP Sample Tag) (check with your EPA Regional guidelines for 
variations): 

• Under the "Remarks" heading, enter the CLP Case Number and record the CLP sample 
number.· 

• Record the Project Code assigned by EPA. 
• Enter the Station Number if applicable. 
• Record the date to indicate the month, day, and year of sample collection. 
• Enter the time (military) of sample collection. 
• Place a check to indicate composite or grab sample. 
• Record the sample location. 
• Samplers must sign in the space provided. 
• Place a check next to "yes" or "no" to indicate if a preservative was added. 
• Under "analyses", place a check next to the parameters for which the sample is to be 

analyzed. If the desired analysis is not listed, write it in the empty slot. Note: Do not write 

in the box for "laboratory sample number". 

CDM FEDER.AL PROGRAMS CORPORATION Tcchn,c,J Swui.ud Opcraw,i l'rocc.duru 



.. 
·-
�. 

f <'.j 
N"') 
1111.� 

� 
o.i--,,, 

SAMPLE CUSTODY 

5.3 Sample Shipping 

SOP 1-2 

Revision: 0 
Date: December 31, 1992 
Page 6 of 8 

CDM Federal's Standard Operating Procedure 2-5: Packaging and Shipping of Environmental 
Samples establishes a uniforrr. method for packaging and shipping low level environmental samples. 

6.0 RESTRICTIONS/LIMITATIONS 

For EPA CLP sampling everts, combined chain-of-custody/traffic report forms will be utilized. 
Refer to Regional guidelines for completing these forms . 

7. 0 REFERENCES 

U.S. Environmental Protection Agency, A Compendium of Superfund Field Operations Methods, 
EPA/540/P-87/001, December 1987. 

U.S. Environmental Protection Agency, Samplers Guide to the Contract Laboratory Program, 
EPA/540/P-90/006, December 1990. 
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NOTE: U requested by the client, different sample tags may be used. 
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Signature/Date 

The objective of this standard operating procedure (SO:P) is to define the techniques and requirements 
for collecting soil samples from the unconsolidated zone. Techniques include use of hand augers, 
Shelby tubes, and split-spoon samplers. 

2.0 BACKGROUND 

2.1 Definitions 
,• 

Unconsolidated Zone - The layer of soil above �k which exists in a relatively loose state. 

Hand Aueer - A stainless steel cylinder (bucket) approximately 3 to 4 inches in diameter and one 
foot in length, open at both ends with the bottom edge designed to twist into the soil and cut out a 
soil core. The bucket collects the soil sample. The auger has a T-shaped handle (for hand operation) 
attached to the top of the bucket by extendable stainless steel rod(s). 

Shelby Tube - A cylindrical sampling device, generally made of brass, which is driven into the 
subsurface soil through the hollow-stem auger. The tube, once retrieved, may be capped and the 
undisturbed soil sample extruded in the laboratory prior to analysis. 

Split-Spoon - A cylindrical sampling device, generally made of stainless steel, which fits into a 
hollow stem auger. The spoon is hinged lengthwise, which allows the sample to be retrieved by 
opening ("splitting") the spoon. 

Subsurface Soil - The soil which exists deeper than approximately one foot (30 cm) from the surface, 
but above bedrock or any other consolidated material. 

Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time. 

CDM rcl)P.RAL PROORAM.3 COR.?OllATIOH 
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Composite Sample - Two or more subsamples taken from a specific media and site at a specific point 
in time. The subsamples arc collected and mixed, then a single average sample is taken from the 
mixture .. 

Auger Flight - A stainless steel section length attached to an auger to extend the auger as coring 
depth increases. 

2.2 Discussion 

Shallow subsurface soil samples (to depths between l to 10 feet) may be collected using hand augers. 
However, soil samples collected with a hand auger are commonly of poorer quality than those 
collected by split-spoon or Shelby tube samplers since the soil sampl_e is disturbed in the augering 
process. Split-spoon and Shelby tube liners may be used to prevent loss of volatile organic 
compounds (VOCs). 

2.3 Associated Procedures 

• FPC SOP 1-2, Sample Custody 

• FPC SOP 2-3, Composite Sample Preparation 

• FPC SOP 2-5, Packaging and Shipping of Environmental Samples 

• FPC SOP 3-5, Llthologic Logging 

• FPC SOP 4-5, Field E4uipment Decontamination 

3. 0 RESPONSIBII.JTIES 

Site Mruiager - The Site Man.ager is responsible for ensuring that field personnel are trained in the 
use of this procedure and the required equipment, and for ensuring that subsurface so·il samples are 
collected in accordance with this procedure and any other SOPs pertaining to specific media sampling. 

Field Team Leader - The Field Team Leader is responsible for ensuring that field personnel collect 
subsurface soil samples in accordance with this SOP and other relevant procedures. 

CDM FEDEJlAL .PROORAM.S CORPORATION 
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SUBSURFACE SOIL SAMPLING 

4.0 REQUIRED EQUIPMENT 

4.1 General 

• Site-specific plans 
• Field logbook 
• Indelible black ink pens and markers 
• Labels and appropriate forms/documentation for sample shipment 
• Appropriate sample containers 
• Insulated cooler(s) and wateIJJroof sealing tape 
• Ice bags or "blue ice" 
• Late::c or appropriate gloves 
• Plastic zip-top bags 
• Personal protective clothing and equipment 
• Stainless steel and/or Teflon-lined spatulas and pans, trays, or bowls 
• Plastic sheeting 

4.2 Manual (Hand) Auge� 

SOP 1-4 
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• Hand auger: flighted-, bucket-, or tube-type auger as ret1uired by the site-specific plans 
• Extension rods, as needed 
• Wrench(es), pliers 

4.3 Split-Spoon and Shelby Tube Sampling 

• Drill rig equipped with a 140-lb drop hammer and sufficient hollow-stem augers to drill to 
the· depths required by the site-specific plans 

• Sufficient_ numbers of split-spoon or Shelby tube samplers so that a least one is always 
decontaminated and available for sampling. Tirree split-spoon or Shelby tube samplers are 
generally the minimum necessary. _(Shelby tubes are usually used only once.) 

• Teflon split-spoon or Shelby tube liners, as appropriate 

CDM PEDE..RAL. P'ROORAMS CORPORATION 
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5.0 PROCEDURES 

5.1 Preparation 

1. Don the appropriate personal protective clothing as dictated by the site-specific health and 

2. 

3. 

4. 

5. 

safety plan. 

The collection points shall be stated, located on a site map, and referenced in the field logbook. 

Processes for verifying depth of sampling must be specified in the site-specific plans. 

Clear away v_egetation and debris from the surface at the boring location. 

Prepare an area. next to the sample collection location for laying out cuttings oy placing plastic 
sheeting on the ground or over a work area. 

6. Set up a decontamination line, if decontamination is required. See FPC SOP 4-5. 

5.2 Collection 

_The following general steps must be followed when collecting all subsurface soil samples: 

1. voe samples or samples degraded by aeration shall be collected first and with the least 
disturbance possible. These samples shall be collected as grab samples. 

2. Sampling information shall be recorded in the field logbook and on any associated fonns. 
Describe lithology, according to FPC SOP 3-5, in the field logbook or on the Lithologic Log 
Fonn. 

3. Specific sampling devices to be used shall be identified in the site-specific plans. 

4. Care must be taken to prevent cross-contamination and misidentification of samples. 

5. Processes for verifying depth of sampling must be specified in the site-specific plans. 

6. Sample bottles for VOC analysis should be filled completely. 

CD M FED E.RAl. P.ROO.RAM.3 CO R.PORA TION 
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5.2.1 Manual (Hand) Aug� 

The following steps must be followed when collecting hand-augered samples: 
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1. Auger to the depth required for sampling. Place cuttings on plastic sheeting or as specified in 
the site-specific plans. If possible, lay out the cuttings in stratigraphic order. 

2. Throughout the augering, make detailed notes concerning the geologic features of the soil or 
sediments in the field logbook. 

3. Cease augering when the top of the specified sampling depth has been reached. If required, 
remove the auger from the hole and decontaminate the auger or use a fresh auger. Then obtain 
the sample. 

4. Collect a grab sample for VOC analyses (or samples that may be degraded by aeration) 
immediately and place in sample container. Sample bottles should be filled completely. 

5. Label the sample container with the appropriate information. Secure the label, covering it with 
a piece of clear tape. 

6. Any remaining sample may be mixed, according to FPC SOP 2-3, for other analyses prior to 
placing samples in the appropriate containers. 

7. Wipe containers clean with a clean Kimwipe or paper towel. 

8. Place the containers in zip-top plastic bags and seal the bags. Pack samples in a chilled cooler. 

9. Proceed with further sampling, as required by the site-specific plans. 

10. When all sampling is complete, dispose of cuttings, plastic sheeting, etc. as specified in the 
site-specific plans. 

11. Complete the field logbook entry and other appropriate fonns being sure to record all relevant 
information before leaving the site. 

12. Properly package all samples for shipment and complete all necessary sample shipment 
documentation. Remand custody of samples to the appropriate personnel. See FPC SOPs 1-2 
and 2-5 or site-specific plans. 
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5.2.2 Manual (Hand) Augering Us� a Tube Sampler With Liner 
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The following steps must be followed when collecting hand-augered samples using a tube sampler 
with liner: 

1. Auger to the depth required for sampling. Place cuttings on the plastic sheeting as specified 
in the site-specific plans. If possible, lay out the cuttings in stratigraphic order. 

2. Throughout augering, ·,nake detailed notes concerning the geologic features of the soil or 
sediments in the field logbook. 

3. Cease augering when the top of the specified sampling depth has been reached. Remove the 
auger from the hole and decontaminate. 

4. Prepare a decontaminated tube sampler by installing a decontaminated Teflon liner in the auger 
tube. 

5. Obtain the sample and retrieve the auger. Remove the liner and sample from the tube and 
immediately cap the ends of the tube. Seal the caps with waterproof tape. 

6. Label the sealed liners as required in the site-specific plans. Mark the top and bottom of the 
sample on the outside of the liner. Indicate boring/well number and depth on outside of liner. 

7. Wipe sealed liners clean with a clean Kimwipe or paper towel. 

8. Place sealed liners in zip-top plastic bags and seal the bags. Pack samples 0 a chilled cooler. 

9. Proceed with further sampling, as required by the site-specific plans. 

10. When sampling is complete, dispose of cuttings, plastic sheeting, etc. as specified in the site
specific plans. 

1 L Decontaminate all equipment acwrding to FPC SOP 4-5. 

12. Complete the field logbook entry and other forms being sure to record all relevant information 
before leaving the site. 

CDM PEDE.R.AL PROGRAMS CORPORATION 
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13. Properly pa.ck.age all samples for shipment and complete all necessary sample shipment 
documentation. Remand custody of samples to the appropriate personnel. See FPC SOPs 1-2 
and.2-5 or site-specific plans. 

5.2.3 Split-Spoon Sampling 

The following steps must be followed when collecting split-spoon samples: 

l .  Remove any pavement and subbase material from an area of twice the bit diameter, if 
necessary . 

2. The drilling rig will be decontaminated at a separate location prior to drilling, per the site
specific decontamination procerlures. 

3. Attach to the drill rig the hollow-stem auger with the cutting head, plug and center rod(s). 

4. Begin drilling and proceed to the first designated sample depth, adding auger flight(s) as 
necessary. 

5. Slightly raise the auger flight(s) to disengage the cutting head, and rotate the auger without 
advancement to clean cuttings from the bottom of the hole. 

6. Remove the plug and center rods. 

7. Install a decontaminated split spoon on the center rod(s) and insert it into the hollow-stem 
auger. Connect the hammer assembly and lightly tap the rods to seat the drive shoe at the top 
of undisturbed soil or sediment. 

8. Mark the center rod in 6-inch increments from the top of the auger flight(s). 

9. Drive the spoon using the hammer. Use a full 30-inch drop as specified by the American 
Society for Testing and Materials (ASTM) Method D-1586. Record the number of blows 
required to drive the ·spoon or tube through each 6-inch increment. 

10. Cease driving when the full length of the spoon has been driven or upon refusal. Refusal 
occurs when little ( < 1 inch) or no progress is made for 50 blows of the hammer. 

11. Pull the spoon or tube free by using upswings of the hammer to loosen the sampler. Pull out 
the center rod and spoon or tube. 

CDM FEDERAL PROORAMS CORPORATION 
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12. Unscrew the split-spoon assembly from the center rod and place it on the plastic sheeting. 

13. Remove the drive shoe and head assembly. If necessary, tap the split-spoon assembly with a 
hammer to loosen threaded couplings. 

14. With the drive shoe and head assembly off, open (split) the spoon, being careful not to disturb 
the sample. 

15. Label sample containers with appropriate information. Secure the label covering it with a piece 
of clear tape . 

16. If voe analyses are to be conducted on the soil sample, place that sample in its sample 
container immediately after opening the spoon, filling the sample bottle completely. Seal the 
container immediately, then describe it in the field logbook and/or associated" forms. Record 
the sample identification number, depth from which the sample was taken and the analyses to 
be performed on the samples in the field logbook and on the appropriate forms. 

17. Any remaining sample may be mixed according to FPC SOP 2-3 prior to placing samples in 
appropriate containers. 

18. Wipe containers clean with a clean Kimwipe or paper towel. 

19. Place containers in zip-top plastic bags and seal the bags. Pack samples in a chilled cooler. 

20. Continue to advance the borehole to the next sampling point. . Collect samples as outlined 
above. 

21. When sampling is complete, remove the drilling rig to the heavy equipment decontamination 
area. 

22. Dispose of cuttings, plastic sheeting, etc. as specified in the site-specific plans. 

23. Decontaminate split spoons and other small sampling equipment according to FPC SOP 4-5 
before proceeding to other sampling locations. 

24. Complete the field logbook entry anrl other forms, being sure to record all relevant information 
before leaving the site. 

CDM FED E.RAL P ROOR.AM.3 CO R.PORA TION 
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25. Properly package all samples for shipment to laboratories and complete all necessary sample 
shipment documentation. Remand custody of the samples to the appropriate personnel. See 
FPC SOPs 1-2 and 2-5 or site-specific plans. 

5.2.4 Split-Spoon Sampling Using Liners 

The following steps must be followed when collecting samples with lined split spoons: 

1. Remove any pav·ement and subbase material from an area of twice .the bit diameter, if 
necessary. 

2. The drilling rig will be decontaminated at a separate location prior to drilling. 

3. Attach the hollow-stem auger with the cutting head and center rod(s). 

4. Begin drilling and proceed to the first designated sample depth, adding auger flight(s) as 
necessary. 

5. Slightly raise the auger flight(s) to disengage the cutting head, and rotate the auger without 
advancement to clean cuttings from the bottom of the hole. 

6. Remove the plug and center rods. 

7. Install a decontaminated Teflon or stainless steel liner in the split-spoon barrel. 

8. Install a decontaminated split spoon on the center rod(s) and insert it into the hollow-stem 
auger. Connect the hammer assembly and lightly tap the rods to seat the drive shoe at the top 
of undisturbed soil or sediment. 

9. Mark the center rod in 6--inch increments from the top of the auger flight(s). 

10. Drive the spoon using the hammer. Use a full 30-inch drop as specified by ASTM Method D-

1586. Record the number of blows required to drive the spoon or tube through each 6--inch 
increment. 

11. Cease driving when the full length of the spoon has been driven or upon refusal. Refusal 
occurs when little ( < 1 inch)· or no progress is made after 50 blows of the hammer. 

COM FEDERAL PROO RAMS CORPORATION 
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12. Pull the spoon or tube. free by using upswings of the hammer to loosen the sampler. Pull out 
the center rod and spoon or tube. 

13. Unscrew the split-spoon assembly fonn the cent.er rod and place it on the plastic sheeting. 

14. Remove the drive shoe and head assembly. If necessary, tap the split-spoon assembly with a 
hammer to loosen threaded couplings. 

15. With the drive shoe ar..d head assembly off, open (split) the spoon and remove the liners 
without disturbing the sample. 

16. Immediately install a -Tenon septa over the ends of the liners, cap the septa, and seal the caps 
over the ends of the liner with waterproof tape. Label the samples as required by the site
specific plans. Mark the top and bottom of the sample on the outside of the liner. Indicate 
boring/well number and depth on outside of liner. 

17. Wipe sealed liners clean with a clean K.imwipe or paper towel. 

18. Place sealed liners in zip-top plastic bags aJJd seal the bags. Pack samples in a chilled cooler. 

19. In the field logbook and on the boring log, describe sample lithology by observing cuttings and 
the bottom end of the sample in the liner. 

20. Continue to advance the borehole to the next sampling point. Collect samples as outlined 
above. 

21. When sampling is complete: remove the drilling rig to the heavy equipment decontamination 
site. 

22. Dispose of cuttings, plastic sheeting, �tc. as specified in the site-specific plans. 

23. Decontaminate split spoons and other small sampling equipment before proceeding to other 
sampling locations as required by the site-specific plans. 

24. Complete the field logbook entry, and other forms, being sure to record all relevant infonnation 
before leaving the site. 

CD M FED ER.AL P ROORA MS CORPORATION 
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25. Properly package all samples for shipment to laboratories and complete all necessary sample 
shipment documentation. Remand custody of the samples to the appropriate personnel. See 
FPC SOPs 1-2 and 2-5 or site-specific plans. 

5.2.5 Shelby Tube Sampling 

The following steps must be followed when collecting samples using the Shelby tube: 

1. Remove any pavement and subbase material from an area of twice the bit diameter, if 
necessary . 

2. The drilling rig will be decontaminated at a separate location prior to drilling. 

3. Attach the hollow-stem auger with the cutting head, plug, and center rod(s). · 

4. Begin drilling and proceed to the first designated sample depth, adding auger flight(s) as 
necessary. 

5. Slightly raise the auger flight(s) to disengage the cutting head, and rotate the auger without 
advancement to clean cuttings from the bottom of the hole. 

6. Remove the plug and center rods. 

7. Attach a head assembly to a decontaminated Shelby tube. Attach the Shelby tube assembly to 
the center rods. 

8. Lower the Shelby tube and center rods into the hollow-stem augers and seat it at the bottom. 
Be sure to le.ave 30 inches or more of center rod above the lowest point to the hydraulic 
piston's extension. 

9. Use the rig's hydraulic drive to push the Shelby tube into undisturbed soil. The tube should 
be pushed with a steady force. 

10. When the Shelby tube has been advanced its full length or to refusal, back off the hydraulic 
pistons. Attach a hoisting plug to the upper end of the center rod, twist to break off the 
sample, and pull the apparatus out of the hole with the rig winch. 

11. Retrieve the Shelby tube to the surface, detach it from the center rod, and remove the head 
assembly. 

CDM .f'EDERAL PROGRAMS CORPORATION 
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12. Use a hydraulic extruder to extrude the sample from the tube onto a clean piece of plastic 
sheeting unless the sample is for engineering purposes (see Step 18). 

13. Label sample containers with appropriate infonnation. Secure the label covering it with clear 

14. 

15. 

16. 

17. 

18. 

tape. 

If VOC analyses are to be conducted on the soil sample, collect a grab sample immediately 
after extruding the samples. Place VOC sample in the appropriate container, fill completely, 
and seal immediately, then describe it in the field logbook and boring log. Record the sample 
identification number, depth from which the sample was taken and the analyses to be performed 
on the samples in the field logbook and on the appropriate forms. 

Any remaining sample may be mixed according to FPC SOP 2-3 prior to placing samples in 
the appropriate containers. 

Wipe sealed tubes clean with a clean Kimwipe or paper towel. 

Place sealed tubes in zip-top plastic bags and seal bags. Pack samples in a chilled cooler. 

If the intent of the Shelby tube sampling is for engineering purposes and an undisturbed sample 
is required, the tube ends should be sealed immediately, the top and bottom ends of the tube 
marked, and the tube should be transported to the laboratory in an upright position. Indicate 
boring/well number and depth on outside of liner. 

19. Continue to advance the borehole to the next sampling point. Collect samples as outlined 
above. 

20. When sampling is complete, remove the drilling rig to the heavy equipment decontamination 
area. 

21. Dispose of cuttings, plastic sheeting, etc. as specified in the site-specific plans. 

22. Decontaminate Shelby tubes and other small sampling equipment before proceelling to other 
sampling locations as required by the site-specific plans. 

23. Complete th!! field logbook entry, being sure to record all relevant inform�tion before leaving 
the site. 

CDM FEDER.AL PROORAM.9 CORPORATION 
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6.0 RESTRICTIONS/LIMITATIONS 
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Basket or .spring retainers may be needed for split-spoon sampling in loose, sandy soils. 

Shelby tubes may not retain the sarnpl_e,.in loose, sandy soils. 

7.0 REFERENCES 

American Society for Testing and Materials, Penetration Test And Split Barrel Sampling Of Soils, 
Standard Method D-1586-84, 1984. 

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Quality Corurol 
Requirements For Field Methods, DOEJHWP-69/Rl, July 1990. 

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Standnrd Operating 
Procedures For Site Characterizarions, DOEJHWP-100, July 1990. 
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PACKAGING AND SHIPPING OF 

ENVIRONMENTAL SAMPLES 

Prepared: � C-. VwUvL 

1.0 OBJECTIVE 

SOP 2-5 
Revision: 0 
Date: December 31, 1992 
Page 1 of 3 

The objective of this standard operating procedure (SOP) is to establish packaging and shipping 
requirements and guidelines for environmental sample shipping. 

2.0 BACKGROUND 

2.1 Definitions 

Environmental Sample - Environment.al Sample is any sample that has less than reportable quantities 
for any hazardous constituents according to Department of Transportation (DOT) 49 CFR - Section 
172. 

2.2 Discussion 

Proper packaging and shipping is nceessary to ensure the protect.ion of the integrity of environment.al 
samples shipped for analysis. 

2.3 Associated Procedures 

• CDM Federal SOP 1-2, Sample Custody 
• CDM Federal SOP 2-4, Pack.aging and Shipping Hazardous Samples 

3.0 RESPONSIBILITIES 

Field Te.am Leader - The Field Team Leader is responsible for ensuring that packaging and 
sampling procedures are conducted in accordance with this SOP. The Field Team Leader is also 
responsible for ensuring that laboratory analysis of samples is properly coordinated by CDM Federal. 

COM FEDERAL PROGRAMS CORPORATION 
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4.0 REQUIRED EQUIPMENT 
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• 

• 

Coolers with return address of CDM Federal office written on inside lid 
Heavy-duty plastic bags 

• 

• 

• 

• 

• 

• 

• 

• 

Plastic zip-top bags, small and large 
Plastic electrical tape 
Fiber tape 
Duct tape 
Vermiculite and/or packing peanuts 
Bubble wrap (optional) 
Ice 
Chain-of-Custody seals 

• 

• 

Completed Chain-of-Custody record or CLP custody records if applicable 
Completed Bill of Lading 

5.0 PROCEDURES 

The following steps must be followed when packing for shipment by air: 

1. Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber or duct tape. 
Line the cooler with a large heavy-duty plastic bag. 

2. Be sure the caps on all bottles are tight (will not leak); check to see that labels and chain-of
custody records are completed properly. 

3. Place all bottles in separate and appropriately sized plastic zip-top bags and close the bags. Up 
to three VOA vials may be packed in one bag. Bottles may be wrapped in bubble wrap. 
Optional, place three to six VOA vials in a quart metal can and then fill the can with 
vermiculite. It is preferable to place glass sample bottles and jars into the cooler vertically. 
Due to the strength properties of a glass container, there is much less chance for breakage when 
the container is packed vertically rather than horizontally. 

4. Place two to four inches of packing peanuts or vermiculite into the bag in the cooler and then 
place the bottles and cans in the bag with sufficient space to allow for the addition of more 
packing peanuts or vermiculite between the bottles and cans. 

COM FEDERAL PROGRAMS COKPORATIO/'I Tc.chnic.l Swuiard Opcuimi Prcxc.duru 
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5. Put ice in large plastic zip-top bags (double bagging the zip-tops is preferred) and properly seal. 

6. 

7. 

8. 

Place these ice bags on top of, or between, the samples. Fill all remaining space between the 
bottles or cans with packing peanuts or vermiculite. Securely fasten the top of the large garbage 
bag with tape (preferably duct tape). 

Place the completed Chai:1-of-Custody Record or the CLP Traffic Report Form (if applicable) 
for the laboratory into a plastic zip-top bag, tape the bag to the inner side of the cooler's lid, 
and then close the cooler. 

Fiber tape shall be wrappui around each end of the cooler two times, and completed Chain-of
Custody seals affixed to the top opposite sides of the. cooler half on the fiber tape so that the 
cooler cannot be opened Without breaking the seal. Complete two more wraparounds with fiber 
tape; place clear tape over custody seals. 

The shipping containers must be marked "THIS END UP" and arrow labels which indicate the 
proper upward position of the container should be affixed to the cooler. A label containing the 
name and address of the shipper shall be placed on the outside of the container. Labels used 
in the shipment of hazardous materials (such as Cargo Only Air Craft, Flammable Solids, etc.) 
ire not permitted to be on the outside of the container used to transport environmental samples 
and shall not be used. 

6.0 RESTRICTIONS/LIM.ITATIONS 

The holding times for the samples packed for shipment must not be exceeded. Samples should be 
packed in time to be shipped nightly for overnight delivery. Use caution when shipping samples for 
weekend delivery; contact laboratory before sending samples. 

7.0 REFERENCES 

U.S. Environmental Protection Agency, Sampler's Guide to the Contract Laboratory Program, 

EP A/S40/P-90/006, December 1990. 

U.S. Environmental Protection Agency, Region IV, Standard Operating Procedures and Qualiry 

Assurance Manual, February 1991. 
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1.0 OBJECTIVE 

SOP 4-1 
Revision: 0 
Date: June 30, 1992 

Page 1 of 6 

The objective of this standard operating procedure (SOP) is to set CDM Federal Programs 
Corporation (FPC) company-wide criteria for content entry and form of field logbooks. 

2.0 BACKGROUND 

2.1 Definitions 

Biota - The flora and fauna of a region. 

Decontamination - To remove contaminants from field sampling equipment that might bias analytical 
results. 

Magnetic Declination Corrections - Compass adjustments to correct for the angle between magnetic 
north and geographical meridians. 

2.2 Discussion 

Information recorded in field logbooks include observations, data, calculations, time, weather, 
description of the data collection activity, methods, instruments, and results. Additionally, the 
logbook may contain descriptions of wastes, biota, geologic material, and site features including 
sketches, maps, or drawings as appropriate. 

3.0 RESPONSIBILITIES 

Field Team Leader (FI'L) - The FTL is responsible for ensuring the nature and form of data entries 
are conducted in accordance with this procedure. 
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Site Personnel - All FPC employees who make entries in field logbooks during on-site activities are 
required to read this procedure prior to engaging in this activity. The FIT., will assign field logbooks 
to site personnel who will be responsible for their care and maintenance. 

4.0 

5.0 

5.1 

REQUIR.ED EQUIPMENT 

• Site-specific plans 
• Field notebook 
• Indelible black ink pen 
• Ruler or similar sc.a.le (in some circumstances) 

PROCEDURES 

Preparation 

In addition to tim SOP, site personnel responsible for maintaining logbooks must be familiar with 
other pertinent FPC and site SOPs. These should be consulted as necessary to obtain specific 
information about equipment and supplies, hea.).th and safety, s.arnple collection, packaging, 
decontamination, and documentation. These procedures should be located at the field office. 

Prior to us.e in the field, each logbook will be marked with a specific document control number issued 
by the document control administrator. The field notebook will then be assigned to an individual 
responsible for its care and mainter.ance. 

Field logbooks shall be bound with lined, consecutively numbered pages. All pages must be 
numbered prior to initial us.e of the logbook. The following information shall be recorded inside the 
front cover of the logbook: 

• Field Logbook Document Control Number 
• Activity (if the logbook is to be activity-specific) 
• Person and organization to whom the book is assigned, and phone number(s) 
• Start date 

COM FED e.RA L PR 00 RAM3 CO RPO RA TI ON 
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The first five pages of the logbook shall be reserved for a table of contents. Mark the first page with 
the heading and enter the following: 

TABLE OF CONTENTS 

Date/Description Page 

(Start Date)/Reserved for TOC 1-5 

The remaining pages of the Table of Contents will be designated as such with "TOC" written 
on the top center of each page. 

-t- 5.2 Operation 

The following is a list of requiremt.!nt.s that must be followed when using a logbook: 

• Record work, observations, quantities of materials, calculations, drawings, and related 
information directly in the logbook. If data-collection forms are specified by an 
activity-specific plan, this information need not be duplicated in the logbook. 
However, any forms used to reco_rd site information must be referenced in the 
logbook. 

• Do not start a new page until the previou·s one is full or has been marked with a single 
diagonal line so that additional entries cannot be made. Use both sides of each page. 

• Do not erase or blot out any entry at any time. Before an entry has been signed and 
dated, changes may be made but care must be taken not to obliterate what was wrinen 
originally. Indicate any deletion by a single line through the material to be deleted. 

• Do not remove any pages from the book. 

• Record as much information a.s possible. 

Specific requirements for field logbook entries include: 

• Initial and date each page 
• Sign and date the final page of entries for each day 
• Initial and date all changes 

CDM l'E.DE.RAL PROORAM.3 CORPORA TIO!-1 
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• Multiple authors must sign out the logbook by inserting the following: 

• 

• 

Above notes authored by: 
- (Sign name) 
- (Print name) 
- (Date) 

A new author must sign and print his/her name before additional entries are made 
Draw a diagonal line through the remainder of the final page at the end of the day 
Record the following infonnation on a daily basis: 

- Date and time 
- Name of individual ma.king entry 
- Description of activity being conducted including station (i.e. well, boring, sampling 

location number) if appropriate 
·· 

- Weather conditions (i.e. temperature, cloud cover, precipitation, wind direction, and 
speed) and other pertinent data 

- Level of personnel protection to be used 

Entries into the field logbook shall be preceded with the time (written in military units) of the 
observation. The time should be reco�ded frequently and at the point of events or measurements that 
are critical to the activity being logged. All measurements made and samples collected must be 
recorded unless they are documented by automatic methods (e.g. data logger) or on a separate form 
required by an operating procedure. In these cases, the logbook must reference the automatic data 
record or form. 

At each station where a sample is collected or an observation or measurement made, a detailed 
description of the location of the station is required. Use a compass (include a reference to magnetic 
declination corrections), scale, or nearby survey markers, as appropriate. A sketch of station location 
may be warranted. All maps or sketches made in the logbook should have descriptions of the features 
shown and a direction indicator. It is preferred that maps and sketches be oriented so that north is 
towards the top of the page. 

Other events and observations that should be recorded include: 

• Changes in weather that impact field activities 
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• . Deviations from procedures outlined in any governing documents. Also record the 
reason for any noted deviation. 

• Problems, down-time, or delays 

• Upgrade or downgrade of personnel protection equipment 

5.3 Post-Operation 

To guard against loss of data due to damage or disappearance of logbooks, copies of completed pages 
shall be periodically (weekly, at a minimum) and securely stored at the field office. Documents 
which are separated from the logbook shall be copied and submitted regularly an9 as promptly as 
possible to the field office. This includes all automatic data recording media (print-outs, logs, disks 
or tapes) and activity-specific data collection forms required by other SOPs. 

At the conclusion of each activity or phase of site work, the individual responsible for the logbook 
will ensure all entries have been appropriately signed and dated, and that corrections were made 
properly (single lines drawn through incorrect infoz:mation, then initialed and dated). The completed · 
logbook shall be submitted to the field office records file. 

6.0 RESJRICTIONS/LIMITATIONS 

Field logbooks constitute the official record of on-site technical work, investigations, and data 
collection activities. Their use, control, and ownership is restricted to activities pertaining to specific 
field ·operations carried out by CDM FPC personnel and their subcontractors. They are documents 
that may be used in court to indicate and defend dates, personnel, procedures, and techniques 
employed during site activities. Entries made in these notebooks should be factual, clear, precise, 
and as non-subjective as possible. Field logbooks, and entries within, are not to be utilized for 
personal use. 

COM FE.DE.ML Pi1.00RAM3 COR.PORATIOH 



FIELD LOGBOOK CONTENT AND CONTROL 

7.0 REFERENCES 

SOP 4-1 

Revision: 0 
Date: June 30, 1992 
Page 6 of 6 

Sandia National Laboratories. 1991. Procedure for Preparing, Sampling and Analysis Plan,- Sire
Specific Sampling Plan, and Field Operating Procedures, QA-02-03. Albuquerque Environmental 
Program Department 3220. Albuquerque, New Mexico. 

Sandia National Laboratories. 1992. Division 7723. Field Operation Procedure for Field Logbook. 
_..,. Corueru and Control. Environmental Restoration Department. Albuquerque, New Mexico. 
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CONTROL OF MEASUREMENT AND 
TEST EQUIPMENT 

1.0 OBJECTIVE 

SOP 5-1 

Revision: 1 

Date: November l, 1993 

Page l of 8 

The objective of this standard ope·:ating procedure is to establish the baseline requirements, procedures 
and responsibilities inherent to the control and use of all measurement and test equipmenl 

2.0 BACKGROUND 

2.1 Discussion 

To ensure the accuracy of M&T results, M&TE purchased for CDM Federal corporate use and government 
furnished M&TE purchased or acquired through transfer, must be utilized in full compliance with the 
requirements for: 

Preparing and attaching Equipment Procedures and Equipment Logs 
Shipment 
Record keeping 
The traceability of calibration standards 
Removing an item of M&TE from use if it cannot be calibrated or adjusted to perform accurately 

M&TE leased or rented through outside vendors must be utilized in full compliance with the requirements 
stated above with the exception that Equipment Procedures and Equipment Logs will not be prepared or 
attached. Rented or leased M&TE must be used in accordance with the manufacturer's operating, 
maintenance and calibration procedures. 

2.2 Definitions 

EC - Equipment Coordinator 

EL - Equipment Log 

EP - Equipment Procedure 

ESCM - Equipment Service Center Manager 

EWM - Equipment Warehouse Manager 
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Field Check - The reading obtained prior to and after actual use in the field. 

M&TE - Measurement and test equipment 

M&I - Measurement and testing 

M&C - Maintenance and calibration 

SOP 5-1 
Revision: 1 
Date: November 1, 1993 

· Page 2 of 8 

Traceability - The ability to trace the history, application, or location of an item and like items or activities 
by means of recorded identification. 

2.3 Associated Procedures 

CDM Federal Equipment Procedures (EPs) 
Manufacturer's operating, maintenance and calibration procedures 

3.0 RESPONSIBILITIES 

All staff with responsibility for the control of M&TE and all users of M&TE are responsible for 
implementing the requirements contained herein. 

3.1 M&TE Users Responsibilities 

Follow the EPs when using CDM Federal corporate M&TE and government furnished M&TE 
Specify that the manufacturer's operating, maintenance and calibration procedures are included when 
renting or leasing M&TE from outside vendors and follow those procedures during M&TE use 
Use calibration standards traceable to nationally recognized standards. 
Ensure that measurements are valid by checking post run calibration or field checks 
Make proper entries into the Equipment Log and document the calibration, use and 
service of the equipment 
Make proper entries into the Field Log as specified in the project-specific controlling documents 
Make photocopies of the Equipment Log pages and send them to-the ESCM, EWM or EC as 
appropriate 

3.2 ESCM Responsibilities 

With the exception of M&TE rented or leased from outside vendors, the ESCM shall obtain the 
manufacturer's operating, maintenance and calibration procedures and prepare and attach, or direct the 
attachment of, Equipment ProcedUies and Equipment Logs to M&TE shipping cases. For M&TE for 
which the ESCM is directly responsible, the ESCM shall also: 

Label items of M&TE requiring calibration 
Affix a calibration label on M&TE calibrated by them 

• EnsUie that M&TE is maintained as required 
Ensure that M&TE is calibrated to standards traceable to nationally recognized standards 
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• Consume or dispose of standards on or before the expiration date 
Maintain M&TE records 

SOP 5-1 
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• Periodically review M&TE records and repon all non-confonning items and take appropriate 
corrective action as required 

3.3 EWM and EC Responsibilities 

For M&TE for which the EWM and EC are directly responsible, the EWM and the EC shall: 

• Label items of M&TE requiring calibration 
• Affix a calibration label on M&TE calibrated by them 
• Maintain M&TE records 
• Ensure that M&TE is maintained as required 

Ensure that M&TE is calibrated to standards traceable to nationally recognized standards 
Consume or dispose of standards on or before the expiration date 

• Periodically review M&TE records and repon all non-confonning items and take appropriate 
corrective action as required 

4.0 REQUIREMENTS 

With the exception of M&TE rented from outside vendors, M&TE shall not be used unless an Equipment 
Procedure and an Equipment Log have been established and attached to the shipping case of the item. 
M&TE rented or leased from outside vendors shall be operated, maintained and calibrated in accordance 
with the manufacturer's procedures. Calibration Status shall be identified on M&TE. 

4.1 Prepare and Attach an Equipment Procedure 

With the exception of M&TE rented or lease from outside vendors, each M&T insrrument shall have an 
EP. Some or all of the following information, as appropriate to the M&TE, will be included: 

Applications 
Calibration standards 
Calibration frequency 

• Initial calibration tolerance 
Post run calibration tolerance 

• Calibrated instrument range 
Field check frequency 
Field check acceptance range 
Maintenance frequency 
Measurement type 
Safety considerations 
Limitations of use 
Interferences 
Start-up procedure 
Operating procedure 
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• Shutdown procedure 
• Field check procedure 
• Field calibration procedure 
• Field maintenance procedure 

ESC calibration procedure 
ESC maintenance procedure 

SOP 5-1 
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The EP provides the instrument-specific information to ensure that the M&TE is calibrated, used and 
maintained according to the proper written procedure. 

4.2 Prepare and Attach an Equipment Log 

With the exception of M&TE rented or leased from outside vendors, each M&T instrument must have an 
EL. The following items will be entered into the EL each time the equipment is serviced or calibrated: 

The date 
The time of the entry. 
The name of the item of M&TE 
The serial nwnber and Property Control Nwnber (if applicable) of the item of M&TE 
The name of the person making the entries 
The project number 
The description of activity (or project) 
The calibration standard used 
The concentration of the calibration standard 
The lot number of the calibration standard 
The expiration of the calibration standard 
The pre-calibration reading obtained on the calibration standard 
The reading obtained on the standard after the calibration or maintenance is performed 
Any notable incidents that may contribute to the proper calibration, repair or decontamination of the 
instrument 
The date and signature of the person making the entries after the final entry. 

The EL provides docwnentation that the M&TE was calibrated and/or field checked in accordance \vith the 
EP. When M&TE that is rented or leased from outside vendors is serviced or calibrated, that information 
will be recorded in the Field Log as specified in the project-specific controlling docwnents. 

4.3 Label M&TE Requiring Calibra tion 

Items of M&TE that require calibration, immediately before use shall have a label affixed to them stating 
"Calibrate Before Use." M&TE that is calibrated at scheduled intervals shall have a calibration label attached 
listing the date of the calibration, date the M&TE is next due for calibration and the initials of the person 
performing the calibration. 
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4.4 Shipment 

SOP 5-1 

Revision: l 
Date: November 1, 1993 
Page 5 of 8 

With the exception of M&TE rented or leased from outside vendors, M&TE shall be shipped with the CDM 
Federal Equipment Procedure and the Equipment Log. M&TE rented or leased from outside vendors shall 
be shipped with the manufac1urer's standard operating, maintenance and calibration procedures. 

4.5 Record Keeping 

With the exception of M&TE rented or leased from outside vendors, every item of M&TE shall have a 
complete "cradle to grave" record established and maintained. By category, the following records are to be 
included in each respective M&TE item file: 

Operating Instructions: manufacturer's operating manual and the CDM Federal EP. 

Maintenance and Calibration: 211 maintenance and calibration records; Equipment Log records; certifications 
of standards; and the receipt and expiration date of standards. 

Reporting: project or service center correspondence; inventory reports; missing stolen or damage reports; 
excess equipment reports; non-hazardous certification (for government owned property); disposal reports; 
transfer reports; utilization reports; and non-conformance reports 

Shipping: packing slips; air freight or other transportation shipping; and receipt documents 

Miscellaneous or Invoicing: any document regarding the equipment that does not readily fit in a defined 
category and/or invoices for the rental of M&TE assigned to the Equipment Service Center 

4.6 Traceability of Calibration Standards 

M&TE requires calibration that is ultimately traceable to nationally recognized standards. This 

calibration may be performed by CDM Federal personnel following the calibration procedure specified in 
the EPs or the M&TE can be calibrated by an appropriately qualified outside source. If calibration is 
performed by CDM Federal, the standards used must be appropriate for the M&TE application and must 
be traceable to nationally recognized standards. Calibration performed by outside sources must include 
documentation of traceability to nationally recognized standards. 

5.0 PROCEDURES 

5.1 Prepare and Attach an Equipment Procedure and an Equipment Log 

The following procedures must be followed whenever M&TE is purchased or received through 
transfer: 

1. Upon the initial receipt of M&TE the recipient shall immediately notify the ESCM via telephone, 
EMAIL, facsimile or hard copy memorandum. 
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2. The ESCM will obtain the appropriate manufacturer's operating manual and/or instructions. 

3. The ESCM will prepare an EP, obtain appropriate approvals, and attach or forward the EP to the 
recipient directing that the procedure be attached to the shipping case. 

4. The ES CM will prepare an EL, and attach or forward the EL to the recipient directing that it be 
attached to the shipping case. 

5.2 Shipment 

The following procedures are to be followed whenever M&TE is shipped: 

1. 

2. 

With the exception of M&TE rented or leased from outside vendors, the ESCM, EWM, or EC 
should inspect the shipping case to ensure that the operating documentation as specified in the CDM 
Federal EP and the EL, is complete and included with the shipment 

For M&TE that is rented or leased from outside vendors, the CDM Federal staff member responsible 
for effecting the shipments should specify to the outside vendor that the manufacturer's operating, 
maintenance and calibration procedures be included with the shipmenL 

3. If the documents are complete and included, pro�ed to ship the equipmenl 

4. If a required document is missing or incomplete, do not ship the equipmenL Immediately contact the 
ESCM via telephone, EMAIL, facsimile or hard copy memorandum and request new operating 
procedures and/or an EL. 

5. If the EL is incomplete immediately contact the ESCM via telephone, EMAIL.facsimile or hard copy 
memorandum. The ESCM will take appropriate corrective action. 

5.3 Record Keeping 

The following steps must be followed when establishing and maintaining an equipment file: 

1. Upon the initial receipt of M&TE through purchase or transfer create a permanent equipment file. 

2. Maintain the files by item of M&TE and keep all files in a cabinet or drawer at the pertinent 
warehouse or office location, segregated by contract or service center origin. 

3. With the exception of the Equipment Log and the manufacturers packing slip, all original 
documents will be included in the equipment file upon receipL 

4. Upon receipt of M&TE, the recipient shall photocopy the packing slip. The recipient shall forward 
the original packing slip to Accounts Payable. The recipient shall forward the photocopy to the 
ESCM, the EWM or the EC, whomever of these individuals is the responsible party for the item of 
M&TE, for inclusion in the equipment file 
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5. On a weekly basis the user of M&TE shall photocopy the pages of the Equipment Log for that week 
of activities and forward them to the ESCM, the EWM, or the EC, whichever of those individuals is 
the responsible party for the item of M&TE. 

5.4 Traceability of Calibration Standards 

The following steps must be taken to ensure the traceability of calibration standards: 

1. 

2. 

3. 

Calibration standards will be procured requiring certification to a nationally recognized standard. 

Certifications of standards will be maintained in the equipment files. 

Standards that are perishable will be noted on a schedule and consumed or disposed of on or 
before the expiration date. 

5.5 M&TE That Fails Calibration 

The following steps must be followed if an item of M&TE cannot be calibrated or adjusted to perform 
accurately: 

1. At each ins�ce of M&C, check the results to make sure they are within the limits specified in the 
manufacturer's maintenance and calibration documentation and/or the CDM Federal Equipment 
Procedure as appropriate. 

2. If an item fails a calibration procedure the operator shall immediately notify the Project 
Manager for the project on which the item is being used as well as the ESCM, EWM, or EC 
responsible for that item of M&TE. Discontinue using the equipment until it is restored to full 
working order and re-calibrated. 

3. The operator or person who determines an item has failed a calibration, shall report the item 
as a non-confonning item and take appropriate action in accordance with the quality 
procedure for non-conforming items in the CDM-Federal Programs Corporation Quality Assurance 
Manual. 

4. The ESCM shall review the current and previous M&C records to determine if the validity of 
previous M&T results could have been affected and shall notify the appropriate project manager(s) if 
a potential negative impact is determined. 

5. The ESCM shall review the current and previous M&C records annually, or more frequently if 
required, to detennine if problematic trends are evident If problematic trends are evident the ESCM 
shall take appropriate action to mitigate the trend and shall remove the item of M&TE from service 
until that item of M&TE is fully operational and the problematic trend has been cured. 
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On an item by item basis, exemptions from the requirements of this Standard Operating Procedure may 
be granted by the Headquarters Administrative manager with the concurrence of appropriate Headquarters 
Health and Safety and/or Quality Assurance staff. All exemptions from this Standard Operating Procedure 
shall be documented by the Headquarters Administrative Manager and included in the equipment records. 

7.0 REFERENCES 

CDM Federal Programs Corporation Quality Assurance Manual 
COM Federal Programs Corporation Property Control Manual 
CqM Federal Programs Corporation Technical Standard Operating Procedures. 
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FIGURE 3-2 Handling Containers 

With Potentially Hazardous Materials 

NO DOES THE CONTAINER HAVE MORE 
THAN 2.5 CM IN THE BOTTOM 

EXCLUDING SOIL 

YES 

RCRA EMPTY SE GREGA TE LIKE CONTAINERS A 
POSSIBLE HAZARDOUS DEBRIS. 40 CFR 261 7( 4 )(l)(ii) 

NO 

DISPOSE IN RCRA 
SUBTITLE D LANDFILL 

COLLECT A COMPOSITE SAMPLE 
REPRESENTATIVE OF EACH TYPE OF 
HAZARDOUS DEBRIS. ANALYZE FOR: 

8260 VOA 
8270 SEMI VOA 
6010/7000 8 RCRA METALS 
8080 PESTICIDE/PCB 

[ 
IGNIT ABILITY • CORROSIVITY 
REACTIVITY 

•USE FIELD JUDGEMENT TO DECIDE 
IF ANALYSIS IS FEASIBLE 

40 CFR 261 APPl 

YES DESIGNATE IS MATERIAL CORROSIVE? 
40 CFR 261.21 (B) -- 40 Cf"R 261.22 i---------. 

N 

__ Y_E _S_---1 IS MA TE RIAL REACTIVE? 
40 CFR 261.23 

NO 
DESIGNATE 

0 CFR 261.23 (B) IS MATERIAL A LIQUID? 

NO 

IS MATERIAL 
O-CODED? 
(4 THUR 7) 
YES 

NO 
ARE ANY OF THE CONSTITUENTS 

20 TIMES ALLOWABLE 
TCLP LEVELS 7 (FROM 3) 

40 CFR 261 APP II 

YES 

ANALYZE TCLP FOR 
THOSE CONSTITUENTS 

FAIL-TCLP? 

YES 
DESIGNATE APPl,.ICABLE 

D-CODE(S) 

TREAT 40 CFR 261.41 .__ ___ � 261.42 
261.43 

DISPOSE IN RCRA 
SUBTITLE C LANDFILL 

DESIGNATE 
40 CFR 261.22 (B) 

YES 

ARE ANY OF THE 
CONSTITUENTS ABOVE 

TCLP LEVELS 
(40 Cf"R 261.24 TABLE 2)? 

NO YES 

. "':=. •·.:=-==-- .:.·-· •. -::- =-:.:: ·-.:.:::-:=.:.:....---�.::.-...:=--;:-· . ... ----- -- - . ·•- --- -- - . .  
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WASTE CONTROL PLAN 
FOR THE NORTH SLOPE 

H-06-L LANDFILL CHARACTERIZATION/REMEDIATION 

1.0 INTRODUCTION 

This plan presents the methods and procedures to be followed in controlling wastes 
generated during the H-06-L landfill characterization/remediation activities to be conducted 
on the North Slope of the Hanford Site. Field activities are detailed in the work plan 
prepared for this activity (DOE/RL-94-44). Characterization/remediation activities include: 
trenching in areas of the landfill where subsurface anomalies have been identified; field 
screening excavated materials (visually and with field instruments); segregating potentially 
hazardous or toxic soil and debris; staging potentially hazardous or toxic soil and debris on 
port-a-pads or visqueen; analyzing samples of potentially hazardous or toxic soil and debris 
offsite using SW-846 or CLP protocol; and arranging for offsite treatment and disposal of 
confirmed hazardous or toxic soil and debris. In addition, any friable (regulated) asbestos 
encountered during trenching activities will be disposed of at the Central Landfill Facility 
(CLF) asbestos disposal trench. Nonfriable (nonregulated) asbestos will be placed back into 
the trench excavation upon backfilling for closing. 

2.0 SCOPE 

This waste control plan applies to all hazardous or toxic wastes generated during this 
activity. As used in this plan, hazardous or toxic waste is defined as one of the following: 
(1) dangerous or extremely hazardous waste as identified in WAC 173-303 - Dangerous 
Waste Regulations; (2) Resource Conservation and Recovery Act listed or characteristic 
waste; and (3) waste containing PCBs as defined by WAC 173-303 and the Toxic 
Substances Control Act. The waste site is considered to be the H-06-L ea.st and west landfill 
areas. The majority of the hazardous or toxic waste will be a direct result of trench 
excavation and is expected to be contaminated soil and debris. Other wastes will include 
decontamination water, wastes generated by field screening techniques, and miscellaneous 
other wastes. These materials will be handled, transported, and treated or disposed of in 
accordance with the above regulations. Materials excavated from the landfill that are not 
classified as hazardous or toxic through field screening or offsite analyses will be backfilled 

into the trench excavation upon closing. 

3.0 FIELD DESIGNATION/HANDLING OF WASTES 

Specific procedures for handling waste generated by trenching activities are not 
currently covered by U.S. Army Corps of Engineers (USACE) or Westinghouse Hanford 
Corporation (WHC) protocols, or the Strategy for Management of Investigation Derived 

Waste (Ecology, EPA and DOE). This waste control plan is intended to establish protocols 
for this activity and when possible, will implement the requirements of established site 
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protocols. Regulatory agreement will be obtained if deviations from this plan are necessary. 
Site specific procedures are provided below. In all cases, management of waste shall be 
conducted in an environmentally protective manner. 

Because these activities are being conducted at an old landfill site, it is very likely 
that some hazardous waste will be generated. Excavated materials will be field screened 
visually to identify stained soils or containers, and by field instruments such as a photo
ionization detector to determine if organic vapors are present. Materials determined by field 
screening as being potentially hazardous will be segregated and staged on 30-mil thick, 7 feet 
by 27 feet port-a-pads. The port-a-pads are manufactured with a pre-fabricated perimeter 
berm. Six port-a-pads will be available for this activity. If in the course of this activity the 
capacity of the six port-a-pads is exceeded, additional staging capacity will be developed on a 
minimum of 6-mil thick visqueen. Perimeter berms will be constructed to prevent runoff 
and run on. All soil and debris staging areas will be covered using visqueen and sandbags 
will be used as weights to keep the visqueen in place. All potentially hazardous material 
staging areas will be demarcated in the field . 

Samples of potentially hazardous materials will be sent offsite for analysis. Within 
48-hours of receipt of the samples, the offsite laboratory will verbally provide the field team 
with analytical results. Soil and debris determined to contain hazardous or toxic constituents 
will be immediately secured in a roll off container at the waste site and posted with adequate 
warning signs. If incompatible waste are identified, they will be kept segregated. For this 
characterization/remediation activity, DOE will remove this contaminated soil or debris to a 
permanent offsite treatment or disposal facility within 90-days. Soil and debris determined to 
not contain hazardous or toxic constituents will be released by the field team leader and will 
be used to backfill the trench upon closing. 

Final transportation and disposal of the hazardous waste will be through the use of 
services currently provided by the WHC. USACE will initiate the Waste Storage/Disposal 
Request (WSDR) as outlined in WHC-EP-0063-4, Hanford Site Solid Waste Acceptance 
Criteria. WHC, using the sample analyses provided by USACE, will designate the waste 
according to WAC 173-303-70 and prepare the Hazardous Waste Disposal Analysis Record 
(HWDAR). Upon receiving the HWDAR, USACE will ensure that the hazardous waste is 
properly packaged and labeled in accordance with WHC-CM-2-14, Hazardous Material 
Packaging and Shipping and the instructions on the HWDAR. USACE will notify WHC to 
schedule shipments. 

4.0 ASBESTOS WASTE 

Asbestos awareness will be addressed in daily tailgate safety meetings to ensure all 
personnel that may come in contact with asbestos containing material (ACM) can identify 
possible ACM and are familiar with the difference between friable and nonfriable ACM as 
defined below. Workers will be instructed to immediately stop work in any area that 
possible ACM is located and contact a USACE representative for further instruction. Friable 
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(regulated) asbestos waste will be handled in accordance with current state and federal 
regulations and disposed of at the licensed asbestos trench at the Central Landfill Facility 
(Chapter 7, WHC-EP-0063-4). Nonfriable asbestos waste will be returned to the excavation 
and covered with native backfill material. The following definitions are provided. 

4.1 FRIABLE ACM 

A term defined in 40 CFR Part 61, Subpart M and EPA 340/1-90-018 that means any 
material containing more than 1 percent asbestos, that when dry, can be crumbled, 
pulverized, or reduced to powder by hand pressure. All friable asbestos is regulated. 

4.2 NONFRIABLE ACM 

A term defined in 40 CFR Part 61, Subpart Mand EPA 340/1-90-018 that means any 
material containing more than 1 percent asbestos, that when dry, cannot be crumbled, 
pulverized, or reduced to powder by hand pressure. 

4.3 CATEGORY I NONFRIABLE ACM 

g:: A term defined in 40 CFR Part 61, Subpart M and EPA 340/1-90-018 that means 
asbestos-containing packing, gaskets, resilient floor covering, and asphalt roofing products 
containing more than 1 percent asbestos. 

4.4 CATEGORY II NONFRIABLE ACM 

A term defined in 40 CFR Part 61, Subpart Mand EPA 340/1-90-018 that means any 
material, excluding Category I Nonfriable ACM, containing more than 1 percent asbestos, 
that when dry, cannot be crumbled, pulverized, or reduced to powder by hand pressure. 

5 .0 CONCURRENCE 

The State of Washington Department of Ecology, as the lead regulatory agency, is 
requested to concur with the proposed plan prior to initiation of field activities. In addition, 
DOE and EPA concurrence is also desired. By concurring below all parties agree with this 
plan allowing the field activities to proceed. 
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